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A Representative American Electrical Manufactory. 





In our leading article of Sept. 8 ult., in which we 
studied the relations of ‘‘ The Incandescent Light and Dec- 
orative Art,” as exemplified at the Munich'Electrical Expo- 
sition, we promised to show to our readers that American 
products in tis line are quite equal to those of European 
art. To enable us to fulfill our promise, we paid a visit 
some time ago to the establishment of Messrs. Bergmann & 
Co., Avenue B and Seventeenth street, this city, who manu- 
facture the fixtures and appliances used in installations of 
the Edison system of electric lighting. Our chief object, as 
just intimated, was to examine the elegant electrica) 
chandeliers and brackets of artistic design and finish, for 
which the establishment is already well known, in order 
that we might paint pen pictures of the beauties and 
merits of American decorative and ornamentative art for 
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our readers. 


| which the materials went through the various processes 
of transformation in their evolution toward a> perfect fin- 
ished article, were amorg the features which excited our 
interest. We were better prepared to appreciate the ex- 
cellency of the productions turned out of this factory 
after we had had this opportunity to judge for ourselves 
of the facilities it affords for doing good work. 

The factory of Messrs. Bergmann & Co. is a handsome 
brick building situated on the northwest corner of the 
junction between Seventeenth street and Avenue B. It oc- 
cupies an area of 125 by 100 feet and is six stories high. 
The building is divided into two parts by a thick brick 
wall with open arched doorways connecting them. This 
mode of construction insures stable and solid floors, which 
is very essential where heavy machinery is to be used. 
The building is provided with elevators having self-open- 
ing and closing hatchways. On the roof is a tank which 
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IN SHOW ROOM 


made inthe factory, and.it serves for experiments. Mr. 
Edison, whose laboratory now occupies the sixth floor of 
this building, not unfrequently avails himself of the use 
of this small testing-room. There is anuvther small labora- 
tory in the factory, with dark chamber photometer, etc. 
On the second floor we find the heavier machinery, such 
as engine lathes, machine lathes, die presses, drilling ma- 
chines and screw machines. They forma diversified and 
highly interesting collection. We watched a 
workman making the neat little binding screws that 
add so much “electrical” grace to a piece of electrica 
apparatus: and they were turned, threaded and finished 
almost as fast as we could count them. The workmen on 
this floor are among the most skilled of those employed in 
the whole factory, for it is here that the finest machine 
work is done. Tce lathes and heavy machinery are 
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OF BERGMANN & CO. 


But as it happened, our admiration was not | holds 3,000 ;;allons of water, to supply sprinkle pipes placed , and the other portion of this floor is devoted to the con- 


evoked only by the beautiful chandeliers and fixtures | inthe different parts of the building. The work to be done | struction of fine apparatus. The Guid & Stock ** tickers 


which we saw; for as we passed from floor to floor, in our 


survey of this immense factory, Mr, Bergmann, 
who was kind enough to escort us, pointed 
out to us many interesting things, which have 
led us to enlarge the scope of our article. 


In addition to making the Edison fixtures, Messrs. Berg- 
mann also make several other accessory appliances neces- 
sary with the Edison system, among which are the lamp 
sockets, current switches, current regulators, both hand 
and automatic, current meters and safety catches—in 
fact, we may say that everything but the Edison dynamos 
and lamps are made here. The manufacture of electrical 
instruments of precision, such as galvanometers, rbeo- 
stats, etc., is also a specialty; and besides this, work is done 
for various outide concernson contract. While going on 
our round we saw work in progress for the Gold & Stock 
Telegraph Co., the Law Telegraph Co. and the Holmes 
Burglar Alarm Co. 

The factory itself, with its improved machinery and 
large complement of help, the variety of work done in 
he different departments, the system and order with 


|is mostly of a light character and does not require much 
| power, probably not over 75 horse-power for the whole 
|establishment. This power is furnished by a 150 horse- 


the offices. The boiler adjoins the engine room, On the 
ground floor is a brass foundry, where the brass and 
composition castings used for the chandeliers, 
switches, regulator frames, lamp sockets, etc., are 
made; and we must remark, en passant, that the castings 
for ornamental fixtures, with intaglio and rilievo chased 
designs, were the smoothest and most perfect we have ever 
seen. There is also a cabinet shop adjoining the foundry, 


various appliances is made. The remaining space on the 
ground floor is given up to the shipping and storage de- 
partments, with the exception of a small testing-room. 
This room is provided with delicate measuring instruments, 
including a Thomson reflecting galvanometer. This ap- 
paratus is used to measure the constants of the wire 
purchased for use, and thus to determine its quality. It is 
also used to calibrate resistances and measuring apparatus 





| power Corliss engine, located on the ground floor next to| men who make them. 
| with the Edison dynamo-electric machines (described and 


/are made in this portion, and the unequaled workmansbip 
| which we found bestowed on the wheels and pinions alone 
| evinced, in our Opinion, the high class of skill of the work- 


The automatic regulators u-ed 


| illustrated in our issue of Sept. 1), are also made here. 
| Besides these, galvanometers of all kinds, ampére-meters, 
voltmeters are also made. Several galvanometers, both 
simple and astatic, and some reflecting galvanometers, 
of the Thomson single and double needle pattern and rheo- 
|stats in the laboratory of Mr. Edison, are made by Messrs. 
Bergmann & Co., and they exhibited a workmanship 





where the woodwork needed in the construction of the) 


quite equal to that uf the best Elliott Brothers (London) 
|make. On the third floor there is quite a distinction be- 
| tween th: operations conducted oneither side of the mid- 
dle brick partition. One side is in a measure a continu- 
ance of that last described. Some Gold & Stock apparatus 
is made here, either wholly or partly, and in addition the 
work of this department includes bur,lar-alarm apparatus 
(Holmes’ Burglar-Alarm Co.’s) annunciaturs, signal-bells, 





telephone apparatus and similar contract work. On 
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the other side of the building is the department where the 
fusible ‘‘ safety catches” and the lamp sockets are made. 
This presents a very busy and interesting appearance. 

The sockets, Fig. 1, are those devices on the branches of 
the fixtures which are intended to support the Edison | 
lamps, and which are provided with keys similar to those | 
of gas fixtures, whereby the current is put on or cut off, | 
the lamps fitting into each. Since we described them in| 
our issue of Sept. 1, an important jimprovement bas been 
realized in their construction, Originally, by turning the 
key its stem moved inward, so that its inner end came 
into contact with two brass strings and closed the circuit 
between them. There were two objections to this mode of 
completing the lamp-circuit : First, there was no friction 
at the contact by which the oxidation, caused by the spark 
on opening the circuit, could be removed; and, second, 
when the key was turned backward to break the circuit 
its motion was not as abrupt as would be desirable to pre- 
vent all possibility of the formation of a minute arc at the 
break, whereby the oxidation of the contact would be 
greatly increased. In outward appearance the socket still 


remains the same, but the circuit is now closed in a dif- 
ferent manner. 
One wire of the loop is connected with the threaded por- 


structure are made of sheet brass by machinery. To see 
these little pieces of brass cut out in peculiar shape and 
bent and bored in many ways, it seems as though it would 
take an hour to make one, but instead of that they are 
“evolved” allin an instant. They fall from the machine 
stamp or punch all cut, bent and bored; and a small 
boy can make them just as well as a skilled machinist. 
The cams by means of which the inward motion of the 
key stem is produced are also made by machinery. In 
fact, there is scarcely anything more than the putting of 
the parts together that is done by hand. The sockets are 
made of various styles to answer all purposes, both with 
and without key. Usually the socket is to be screwed to 
the end of an arm of a fixture. But it may be fastened to 
a stand or to aclamp. Fig. 2 shows a ‘‘ spike socket” 
which may be driven into a wall. 

An important improvement has also been realized in the 
manufacture of the smaller safety%catches. These are no 
longer made of wood, but are molded out of a cement 
composition of which calcined magnesia forms the chief 
constituent. The advantages claimed for this composition 
are that it does not shrink or absorb moisture like wood, 
and cannot be burned or charred in case the fusible wire 
is melted by the current. 





tion into which is screwed the lamp, and is therefore in 








Fig. 4.—CoOMBINATION ELECTRIC LIGHT AND GAS BRACKET. 


connection with one end of the carbon filament, which end, | 
as we know, is connected to the metallic thread around the | 
neck of the lamp. The other end of the carbon filament 
is connected to a small metallic disc on the end of this 
threaded neck. Inthe latest socket the contact is closed 
by the bent end of the flat spring, which comes up against | 
this disc with a grazing motion, thus affording what is | 
usually known as a rubbing contact. The spring itself is | 


placed longitudinally in the cylindrical portion of the | purpose there is a bank of 200 Edison lights, for which the | 





There is a testing department on this floor, where the 


Fie, 3.—PLAIN BRACKET. 
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Fig, 5.—CLUSTER GLOBE FOR DISPLAY. 
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conductivity of various parts, joints and contacts of each 


apparatus is tested. The tests also indicate whether the 
connections are made properly or not. At this place the 
safety catches are all tested. It is well known that the 
different sizes of these safety catches are intended to con- 
vey a current for a different number of lamps. It is im- 
portant that it should not fuse when carrying a smaller 
current. Each catch, as soon as made, is tested, Forthis 





which is used for magnetizing purposes. There are a few 
lathes on this floor for the convenience of the metal work- 
ers in assembling the parts of chandeliers, The grinding 
and polishing is all done in a separate room which occu- 
pies a part of the other half of the floor. In this part are 
numerous emery wheels and buffing wheels for the pur- 
pose. The remaining portion of this half of the floor is 
given up to the carbon and battery department. In this 
place are prepared carbon strips of various sizes for a 
variety of uses, though mostly for battery purposes. The 
carbon is not molded, but is sawed out from the densest 
retort carbon by means of special machinery similar to 
that used for sawing marble. It isclaimed that these car- 
bons are more homogeneous, purer and denser than those 
which are prepared by agglomeration. 

Messrs. Bergmann & Co. manufacture all kinds of vol- 
taic batteries but they make a specialty of a new type (Fig. 
10) lately introduced by them as a substitute for the Leclan- 
ché battery. This battery certainly possesses many advan- 
tages over the Leclaché battery in shape, cleanliness and 
in cost, while it seems to. promise superiority in pvint 
of efficiency. As it is our intention to return to this bat- 
tery ata later occasion, with some competitive and com- 
parative tests, we shall not discuss it further this time. On 
the fifth floor—which is the | ast so far as our description is 








Fic. 6.—ORNAMENTAL SCONCE. 


concerned, the sixth floor being devoted to the laboratory 
of Mr. Edison, as already stated—-one half of the space is 
occupied by the manufacture of Elizson meters for cir- 
cuits of from 6 lights to 100 lights. The resistances used 
in regulating the Edison dynamos are also made here. 
These consist of German-silver wires coiled around square 
upright structures and freely exposed to the cooling in- 
| fluence of the air on all sides. 

The switches by means of which the connections are 





socket, and it normally tends to press the key-stem out- | current is furnished by an Edison dynamo on the ground | made between the main conductors and the branches of a 


ward by pressing on itsinner’end. Thestem is prevented | 
from passing out, however, by a screw. As the key is) 
turned, this screw rubs against the cam-shaped projection 
on the inside end of the tubular cavity into which the | 
stem turns, and the stem is forced inward, thus pressing 
the spring whose upper bent extremity in turn presses 
against the contact disc on the socket-end of the lamp, as | 
just described. Not only is there a strong rubbing con- | 
tact produced, but also a contact of considerable pressure, | 
since the spring has to yield at that point before the key | 
has been fully turned, When the key is turned backward 
this spring falls back again, at first without breaking con- 
tact, until the key has sufficiently turned back to clear the | 
stop in the cam, and then the spring falls back abruptly, 
opening the circuit witha quick motion. 

This improvement not only insures better working, but | 
it simplifies the construction of the sockets. In the old | 
socket was a structure of boxwood turned and bored in 
various ways. In the new socket asmall brass casting and 
a disc of gelatinized fibre answer this purpose. The brass 
springs and the pieces by which they are fastened to the 





floor. By means of a switchboard any number of these 
lamps may be connected. To test a safety catch it is only 
necessary to include it in the main circuit and connect the 
number of lamps for which it is intended. If the fusible 
wire is too small, it will fuse at once, and another one of 
larger sizeis used to replace it. 

On this floor there is a stock room for the supply of tools 
and materials, which is in charge of a clerk. In this in- 
closure the coils and helices used in the construction of 
electrical apparatus are wound. 

The fourth floor is devoted to the manufacture of 
chandeliers. Here the brass castings are worked, put 
together, tinished and polished, japanned, lacquered, 
bronzed or plated. The japanned parts are baked in a 
special oven heated by exhaust steam. The lacquering is 
also done by utilizing the heat of exhaust steam. The 
plating is done in a separate room, and the current is sup- 
plied for this purpose by a small dynamo electric 
machine of very low resistance and low  electro- 
motive force. The current from this machine 


| circuit are also constructed here, and the process of their 

manufacture is as simple as that of the sockets. They 

| have been slightly improved since our description in the 
article of Sept. 1. In the first form the switch is held in 
the ‘*‘ closed” position by a catch which holds its stem. 

In the latter form the stem is moved down by a short 

lever with cammed end, which remains in place when 

pressed down, but which springs up readily when released 
by a touch of the hand. 

These switches are made for circuits or branches sup- 
| plying from 3 to 250 lights, 

_ Mr. Bergmann informed us that there is one sub-fore- 
man on each floor, or ‘‘department.” Each depart- 
ment also has its ‘‘ experiment corner,” where all the ex- 
periments for that department are conducted by the sub- 
foreman or by assistants. The totalnumber of employés 

| in the whole establishment is about 325. 

Now that we have given our readersan idea of the char- 
acter and importance of this factory we shall revert to 
our first task, and point out the excellence of its products 





can also be used to excite a large electro-magnet| from the ornamental point of view. This bids us pass on 
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to a feature of great interest even to the most ‘“unelec- 
trical” of observers—the show-room. Our front page 


‘illustration represents a portion of this show-room, which 
occupies one-half of the fifth floor, the other half being 
occupied by the meter department as already stated. We 
however, 


must concede, that in spite of the talent 
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of the artist and the skill of the engraver, it fails 
to reproduce faithfully the magnificent display which pre- 
sented itself to our view as we entered the show-room. 
Polished metals, brilliant lacquers outlining the frame- 
work of each fixture, glass globes. pendants, and orna- 
ments of every conceivable shape andevery possible color, 
and, withal brilliant flowers, all combined to surpass the rich 
munificence of the grandest pageantry and to remind us of 
a peep at fairyland. But we had not yetseen this spectacle 
in all its richness and its grandeur. The curtains are low- 
ered, so as to darken the room, and then a switch is 
piessed, when behold ! there is light—from a myriad of 
small globes. Another switch is pressed, and another 
row of fixtures instantly becomes resplendent. The cur- 
rent is supplied from the dynamo on the ground floor, and 
there is an automatic regulator in the show-room which 
regulates the supply of current, according to the demand. 
While we are here let us say a word of the arrangement of 
the conductors which support the fixtures and at {he same 
time convey the current tothem. They consist of polished 
brass rods, in pairs, about three inches apart and extending 


7.—BoOUQUET STANDARD. 
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from crossbeam to crossbeam. These crossbeams are not 
shown in the engraving. There are eight pairs between 
each crossbeam constituting a ‘‘row,” which is con- 
nected to the main conductors separately. There 


by menieaieiian its switch, a = ai on n the 
side wail. Each bracket is provided at its upper end with 
a T-shaped device, the arms of which are insulated from 
each other and serve to receive the current from the rods 
when the fixture is hooked upon them. The wires lead- 
ing to the chandelier lights are connected to these arms. 
This arrangement is very convenient. Persons who are 
inspecting fixtures to make selections can have any fixture 
they please hooked upon these conductors and tried on a 
circuit either alone or with other lights. 

If the view is inviting even as one enters the show-room 
and gazes at these beautiful appliances by the light of day, 
it can be easily conceived that it becomess far more at~ 
tractive when one can see them illuminated by a light of 
their own. Not only is every fancy of the artist exhausted 
in the designs, but every resource of the metal-worker’s 
skili is applied, and every suggestion of the glass-blower’s 
art is borrowed in executing them. The light peeps out 
through colored glass and crystal pendant, as if it were 


reveals a kind of evolution. The plain bracket shown in Fig. 
3, for instance, may be looked upon as a “‘first stage,” which 
represents a time and conditions where the fact that the 
incandescent light will burn in any position is not recog- 
nized. So in order to satisfy conservatism the bracket re- 
tains the appearance of a plain gas bracket. Neither is it 
alone, for there are many styles and designs in the show 
room. In Fig. 4 we find conservatism assuming another 
shape, in the combination of the gas fixture with the lam p 
fixture, a combination which is to be found embodied in 
many styles and designs also. 

There are many beautiful things which ought to find a 
place in our description did we have the space at our com- 
mand. We must be content to point out a few which we 
illustrate herewith, not that they are selected for their 
more beautiful appearance, but because they represent 
original and interesting applications of the incandescent 
light as a factor in decorative and ornamentive art. 

Fig. 5 shows a cluster globe for street or show window 





but a means of bringing out the beauties of the latter. 


display, which is very effective. Fig. 6 shows an orna- 
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Again, one sees hanging vases with richest flowers, that 
seem to rival in freshnes3 and gorgeousness those of the 
florist’s conservatory, and amid the beautiful buds and 
blossoms one sees blooming tulips of glass all aglow with 
golden light, emitted within them by Edison lamps. 
Surely these are bouquets which are even more beau- 
tiful than those which Nature herself can supply. They 
are decorative and ornamental par excellence, even 
while they are useful. The spectacle produced as 
each row was in turn bathed in variegated light 
and made to display its finery of designs and materials 
can scarcely be described. The effect produced is far 
more pleasing to the eye than any extravaganza can repro- 
duce on the stage. One could easily spend a whole day in 
admiring design after design, and we venture to submit 
thatafter allit is a difficult matter to select where there are 
so many beautiful objects. It is needless to say that there 
are fixtures for every purpose to which the incandescent 
light can be applied, and to suit all tastes and all prices. 





are six such rows, each of which can be lighted separately 


Their comparison is interesting on many accounts, for it 
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FIG. 9.—-ORNAMENTAL REFLECTING SUNLIGHT, SUSPENDED. 


mental sconce with bevelled mirror, encased in polished 
repoussé or beaten gold mounted on blue plush. We can- 
not conceive of amore elegant application of the incan- 
| descent light to a drawing-room or cabinet. Fig. 7 is a four- 
| light bouquet standard, in hammered brass, which is art- 
istic in the extreme. The glitter of the polished brass 
under the mellow light of the lamps in the glass 
flower bulbs contributes a diffused warm glow which 
| needs must make an apartment cheerful of itself. Messrs. 
Bergmann & Co. have been very successful in this style of 
repoussé work, judging by the unique specimens of large 
chandeliers of this kind with which the show-room 


abounds. Our large engraving presents a whole panel of 
repoussé on the wall at the background. This 
deserves special mention as a most unique 
object. [t consists of an open lattice work 


covered with a bed of ‘hammered flowers, through 


which are interspersed glass Sowers and tulips containing 
nuaicgeililiins tiaras 





(Continued on page 280, 
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Silicon-Brenze Wire. 

Although telegraph companies have generally settled upon 
the use of iron wire, either plain or galvanized, for the con- 
struction of their lines, it does not follow that the question 
of choice is definitely settled. Indeed, iron wire only holds 
the first place pro tempore, until something better is 
found, for it is far from answering all the requirements. 
Electrically considered, the best wire is that which affords 
the best conductivity, or the least resistance fur any given 
giuge. The use of a conductor of low resistance is equiva- 
lent to a reduction of the distance, since distance, elec- 
trically speaking, is but a matter of resistance. In this 
light, copper is the best material for making wire, because 
its specific resistance is lower than that of any of the com- 
mon metals, But it is lacking in two important respects, 
tensile strength and, above all, cheapness. Copper wire 
has a specitic resistance about seven times lower than iron, 
and for a line of the same resistance as with iron wire, a 
<opper wire of a much smaller diameter could be used. 
But as copper is very ductile, it stretches and breaks more 
easily than iron wire of the same size, in the first place, 





and consequently a smaller copper wire would not be 
strong enough to withstand the strains from wind and 
other causes that telegraph lines are subjected to. Iron 
wire is therefore preferable on this score, as well as on that 
of cost. A greater tensile strength than that possessed by 
iron wire would, however, be preferable, specially where 
long sp2ns are made necessary, as in stringing the lines 
over housetops or in crossing streams. Steel wire pos- 
sesses increased tensile strength, but it is more brittle and 
possesses a higher specific resistance. For telephone lines 
in city and suburban circuits this increased resistance does 
not constitute a very material objection, because the 
increased line resistance which results is not perceptible 
on circuits whose tota) length is comparatively short. 
Phosphor-bronze wire possesses a still higher tensile 
strength, and even though it has a high specific resistance 
it would prove applicable for telephone lines, for which it 
has indeed been already used with success. With steel 
and phosphor-bronze wire the distance between the poles 
may be increased, owing to their greater tensile strength, 
and this isan advantage. For telegraph purposes, how- 
ever, the diameter of wires made of these materials would 
have to be increased in order to keep the line resistance 
the same, and this would make the wire costly and diffi- 
cult torun. The compound wire of the Postal Telegraph 
Company is the result of the desire to combine the elec- 
trical conductivity of copper with the tensile strength of 
steel, which, as we know, constitutes the core. 

There isa great irresistible enemy to iron and steel, 
however, which constantly threatens the life of telegraph 
and telephone lines, and which is the cause of much wor- 
riment to telegraph engineers. This enemy is rust. The 
wire may be galvanized, and thus, for a time, bar out the 
corroding oxygen of the atmosphere, but sooner or later 
the latter asserts itself. It begins at the joints, and its 
action there increases the line resistance to an enormous 
degree. We have seen a common twist-joint give a re- 
sistance ranging up in the hundreds of ohms when rusted. 
This was the result of exc »ptional conditions, presumably. 
But let us admit that the resistance at each joint be only 
moderately increased. This increase, multiplied by the 
number of such joints, ona line of a hundred miles or 
mure, amounts to something. It may mean that several 
additional cups of battery must be used, This observation, 
which we submit en passant, emphasizes the utility of 
soldered joints. Ultimately the line will succumb to the 
influence of rust, and then begin the troubles of the re- 
pairer, The expense attending the successive repairs of 
an old line makes an important addition to the original 
cost. 

With the object of producing wire free from the defects 
pointed out above, experiments have been made in Europe 
with a new alloy, silicon-bronze, and the results have 
proved satisfactory enough to lead to the adoption of 
silicon-bronze wire by several governments.  Silicon- 
bronze combines the two desiderata of low resistance, in 
which respect it approaches copper, and high tensile 
strength which is superior to that of iron. The tensile 
strength of silicon-bronze depends on the percentage of 
silicon, and strangely enough the specific resistance 
varies in direct ratio with the tensile strength. For 
telegraph purposes, the alloy may be such as will secure a 
comparatively low resistance with moderate resistance, 
while for telephone lines, where resistance is more imma- 
terial, the alloy may be such as to have a high tensile 
strength with higher resistance. The following table 
from L’Electricité shows the comparison between these 
two alloys and their relation to copper, galvanized iron 
and steel : 
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It is seen that as regards tensile strength, the weaker of 
the two, the telegraph alloy, is yet superior to steel. 
The telephone alloy is over twice as strong as galvanized 
iron. So far as conductivity is concerned, the first alloy 
is but little inferior to copper, while the second is yet 
over twice higher than iron. 

It is plain that for a line of the same resistance, this wire 
would have a tensile strength much greater, while fora 
lineof the same tensile strength it would have a resistance 
mapy times lower. We may also assert that for a required 
resistance and a given tensile strength the diameter of the 
wire may be very much smaller than with galvanized iron 
or steel. The advantage of this reduction of diameter is 
quite great. Not only does it diminish the static induc- 
tion and thus increase the working capacity of the line, 
but it leaves less chance for the straining action of the 
wine. Another important quality ascribed to silicon- 





bronze wire is its lightness, For telegraph'lines in Europe 


the galvanized iron wire, weighing 155 kilogrammmes per 
kilometre, is replaced by silicon-bronze wire weighing 
only 28 kilogrammes, and for telephone lines the steel wire 
weighing 25 kilogrammes is replaced by silicon-bronze 
wire weighing 8.45 kilogrammes. Of course a part of this 
reduction is due to the smaller size required, but a great 
portion of it is due to the lighter specific g.avity of sili- 
con-bronze. Thus, while the wire may cost more per 
pound, its use may prove as cheap, because less of it is 
required. The cost of transportation is also reduced. 
But there is one point on which it promises still 
greater economy. Unlike iron or steel, silicon-bronze 
will not rust. It becomes oxidized on the surface like 
many metals, copper, lead, tin, zinc, etc., but the action 
proceeds no further. These advantages seem to predict 
for silicium-bronze wire an extended sphere of usefulness, 
and one of our French contemporaries, the Bulletin dela 
Compagnie Internationale des Téléphones, having noticed 
the fact that this wire has received as yet little or no 
attention on the American side of the Atlantic, very 
pertinently calls attention to its merits in a brief article 
“To Our American Friends,” which states that among 
other governments France. Belgium and Switzerland, 
have tried and adopted silicon-bronze wire for their tele- 
graph lines, and that many private companies have fol- 
lowed the example, among which are the ‘‘ Société générale 
francaise des teéléphones” and the *‘ Société générale Ita- 
lienne des téléphones,” the latter of which has replaced all 
the old wires on its lines by silicon-bronze wires. By 
way of conclusion let us quote the last paragraph : 

**In the United States the extension of aerial lines is 
enormously great. The Americans, who have sent us so 
many useful and practical discoveries, have not yet tricd 
this new wire. We think, therefore, that we ought to rec- 
ommend it to them, and we believe that, without lower- 
ing their dignity, they can for once perchance adopt a 
good invention sent them from old Europe.” 
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The Aerial Wire Question. 





Following closely upon our own treatment of the at- 
tacks made on the stringing of arc light and other electric 
wires overhead an able letter appeared in the New York 
Times, from Prof. Henry Morton on the same subject. 
His arguments for, an¢ confirmation of, the opinions we 
expressed are welcome, coming from an authority so 
high; although we do not well see how anything else could 
have been expected from one a2quainted, as he is, with the 
merits of che question, 

Prof. Morton's letter is a careful and able survey of 
electric lighting in this city, and it is also an exposure of 
the attacks made upon the are systems of lighting as ope- 
rated by means of aerial wires. Taking the facts as we 
found them, he shows that the loss of life and property has 
been most wildly, wilfully and absurdly exaggerated. The 
Professor scores a new point, too, when he says: ‘* The 
insignificant amount of the damage and its distribution 
among the systems is remarkable. Both are largely 
explained by the fact that fire ciused by such means, 
especially with the aerial conductors, is sure to be at 
once noticed and promptly suppressed. Where the 
conductors enter buildings under ground defects in 
insulation are nut so conspicuous.” The conclusion he 
arrives at as to the whole matter is that which is forced 
upon any thoughtful mind, namely, ‘‘ that this new agent 
of illumination is very much sifer than any of the old 
ones it replaces even under the disadvantages of novelty and 
first introduction.” Astothe underground system, where 
interior uses of the light are concerned, it is manifestly 
not to be preferred, he says, and as to out-door appli- 
cations, there is really no first choice on the ground of 
safety ; while the practical effect of underground systems 
is, at present, to deprive people of the use 
of the light. In Paris, the expense of _ illu- 
minatinge by means of electricity, with the 
conductors all 1un under giound, has been seriously 
detrimental tothe commercial success of the companies ; 
and the same is ina degreetrue of London. It isa well 
| know. fact that the local ordinances in Chicago, St. Louis 
|and Milwaukee, compelling conductors to be laid under 
| ground, have obstructed the developraent of street illumi- 
| n ation by electricity in those cities. In reply to a recent 
| inquiry of ours, a correspondent in Chicago stated that at 
| the time of writing, the total number of arc lights in all 
that city, rented or not, was Brush, 138; United States, 113; 
Van Depoele, 283 ; Fuller, 112; Excelsior, 40 ; Sperry, 8. 
Chicago would show a much better record than that if 
the conditions were more favorable. 

But, after all, the number of aerial are light wires in 
New York is very small indeed, as compared with the 
number of telegraph and telephone wires. Hence, as 
Prof. Morton argues, the plea of danger being dismissed, 
| the only other requirement, that of beauty, would not be 
| filled by driving the are light wires under ground. The 
|aerial network would to all appearance remain as mi- 
| nutely reticulated as before. Now, we do not think that 
the public is particularly anxious to have all the wires 
put under ground. Everybody admits that the wires are 
not an wsthetic feature, but they who wage war on the 
overhead wires are very few in number and entertain the 
most Utopian ideas. The utter lack of practicality is 
exemplified in the resolution offered at the last meeting 
of the Brooklyn Board of Aldermen by a member calling 
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upon ail the telegraph companies to put their wires under 
ground by the ist of May next ! 

The charges made against the aerial wires are grossly 
untrue in the majority of instances, and it may be 
thought well to pas them over in silence, leaving 
them to the refutation of time and experience; but 
dur own view of thé matter has been that it paid 
better to enlighten tbe public and to run these wild 
statements in the press down, showing their improbability 
and want of foundation. The action of the Board 
of Aldermen on Wednesday is confirmatory of 
our opinion. In the exercise of their power and wisdom 
the Board have adopted an ordinance compelling the 
electric light companies to put their wires under ground 
within two years. At first it was proposed to make the 
reprieve six months only, but that was evidently too 
absurd for consideration. As there is a general ordinance 
forbidding the tearing up of the streets in winter, the time 
of grace really dates from next May. So far the action of 
the Aldermien has had no bad effect on electric light 
stocks, : nd the companies interested treat the matter with 
the utmost coolness and composure. A great deal cati be 
done, and agreat deal may happen in two years and a 
half. Any good schemes of undergrounding the wires 
now have their opportunity. 
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Compliments of the Season. 

We take with pleasure this opportunity of wishing our 
thousands of readers the compliments of the season, and 
after the support and encouragement they have so cor- 
dially given us during 1833, we could not but desire for 
them in the heartiest manner a Merry Christmas and a 
Happy New Year. For Christmas leisure we have en- 
deavored to provide a number of even more than usual 
interest and value, dealing as it does with the progress of 
American electrical manufacturing, the aims of the Phila- 
delphia Electrical Exhibition of 1884, and underground 
wires, the great question of the hour. During the year to 
come we shall show that the large promise and perform- 
ance of THE ELECTRICAL WORLD in 1883 will be fulfilled 
and excelled, and that no means will be lost to keep the 
journal absolutely indispensable to all interested in elec- 
trical matters. 





Underground Wires in New York. 

The Finance Committee resumed consideration on the 
afternoon of the 17th of the resolution of the Board of 
Aldermen of this city directing that inquiry b2 made into 
the nature and extent of danger to life and damage to prop- 
erty incident to the present syst2m of stringing on poles 
the wires of the electric light companies, and also to ascer- 
tiin how the alleged evil could be best remedied. Ata 
former meeting of the Board the committee made a report 
setting forth that the wires, as they are now strung up, 
are a menace to life and limb and dangerous to property, 
and recommending that an ordinance be passed compel- 
ling the electric companies to remove their poles and place 
the wires under ground. Consideration of this report and 
resolution was postponed until the committee could further 
investigate the subject. 

Tne committee listened first to statements by Professor 
Henry Morton, of the Stevens Institute, Hoboken, who ap- 
peared as chairman of a committee agreed upon by the 
diff -rent electric light companies in this city as to the best 
method of underground insulation for wires, and Vice- 
President Rowley and Superintendent McGrath, of the 
Brush, and President Lynch and Secretary Curtis, of the 
United states electr.c light companies. Professor Morton 
reiterated his recently published v.ews to the effect that 
the danger from electric wires was more imaginary than 
real in New York, and that as yet he had not seen any 
method—such as boxes, cylinders or troughs—for laying 
wires under ground that would be successful or practica- 
ble. In his opinion the only underground substitute for 
the present pole system was to be had in sub-ways, con- 
structed so as to protect and preserve the insulation of the 
wires and large enough for a workman to enter in case the 
lines needed repiir. HH» thouzht that in course of time the 
electric wires would have to be put underground, but that 
this could not b» done untilsome practical plan had been 
devised for this purpose. 

Vice-President Rowley, of the Brush Electric Lighting 
Company, testitied that the only way in which the wires 
could be successfully placed under ground was to run them 
through large sewers or sub-ways, similar to those in Paris. 
The agitation against the present system was the work 
of interested persons who wished to promote their under- 
ground systems and float the stock of embryo organiza- 
tions. This had been attempted in Philadelphia, and he 
wished to warn the committee that a similar thing would 
be attempted here. This was evinced by the articies which 
certain newspapers were printing favoring the underground 
plans. The Brush system differed somewhat from the Edi- 
son, but the latter has to be dug up and repaired frequently. 
As large a number as 3,000 lights have been reported to be 
out at one time. 

W. H. McGrath, of the Brush Company, said it would be 
impossible to tell how long it would require to place the 
wires under ground, as no system has been invented by 
which that work can be done successfully. A few circuits 





might be placed under ground in two years, but if an ordi- 
nance is passed requiring every company to place its wires 
under ground within six months all would be obliged to 
shut off their light. 

L. E. Curtis of the United States Electric Lighting Com- 
pany corroborated the statements of Mr. McGrath. The 
only feasible plan would be to construct a large tunnel 
which would hold all the electric wires and enable repairs 
to be made at any point. 
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There was a large attendance of persons interested in 
electric lighting, in the chamber of the Board of Alder- 
men on Wednesday, the proposition for placing the wires 
underground being under consideration. The Finance 
Committee reported an ordinance making it compulsory 
on the part of the electric light companies to place their 
wires below the surface within two years, instead of six 
months, as at first proposed. 

A communication from the Board of Health reported 
that within three years there had been one death by shock 
from an electric current and two deaths from falls from 
platforms, 

The question of delay was decided adversely by a vote 
of 18 to 6. Alderman O'Connor then proposed to send the 
report back to the Finance Committee with instructions to 
make a comprehensive report providing for the placing of 
telegraph and telephone wires under ground, as well as 
the electric light wires. To this proposition Alderman 
O’Neil, Chairman of the Finance Committee, objected, on 
the ground that the representatives of the electric light 
companies desired to have their interest stand alone and 
not to have it involved with that of the telegraph 
companies. 

Alderman O’Connor said he had presumed that the 
Board of Aldermen was legislating in the interest of the 
citizens, and not in that of the companies. The amendment 
of Alderman O’Connor was defeated, and the ordinance 
was then adopted. 
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A Practical Demonstration of Their Safety. 





Now that so much is said about the danger of electric 
light wires, a public service is done by any one who will 
show that th» various charges of the kind made are with- 
out foundation. Experiments in this direction were made 
on the 18th by Mr. L. E. Curtis, Secretary of the U.S. 
Electric Lighting Co., of this city, at the factory of the 
company in Newark, N. J., in the presence of a number of 
electricians. In the adjusting room of the factory, where 
forty Wecton arc lights are continually being tested, and 
where almost the full force of the dynamo machines is in 
use, the positive and negative wires of the machines were 
hoth grasped by gentlemen without sny anroying results. 
The shock was strong, but not severe, the current being 
continuous. At the further end of the circuit, after the 
entire number of lights had been fel from the force, the 
shock was trifling. At the point where the wires entered 
the room freshly charged by the machine, the shock was 
more severe, but even then not of sufficient strength to in- 
jure a person in the least. Another interesting experiment 
was tried. A telephone wire on a working circuit was laid 
across two uninsulated electric light wires, conducting 
through it the entire strength of the circuit. This was 
handled by the visitors with perfect impunity and with the 
utmost freedom fromdanger. This wire was also touched 
to wood and other inflammable materials without excit- 
ing even so much asa single spark. During the evening 
an alarm was rung from the Newark Fire Department 
Headquarters, and a stream of water was thrown upon 
both the positive and negative wires of the lines which 
furnish the lights in that city, without the person direct- 
ing the streim experiencing any electrical sensations 
whatever. ‘'Tae only occasions,” said Mr. Curtis, ‘“‘when 
any lives have been lost with any electric light Jines, and 
they have not been with our company in a single instance, 
have been those of linemen who have been careless in han- 
dling the wires. I have never heard of a single outsider 
being injured by electric light lines except in the case of a 
Buffalo man who deliberately committed suicide by walk- 
ing into a light station and catching hold of the two bind- 
ing posts of the dynamo machine. He was _ instantly 
shocked to death.” 

- — > +e > oo > 
Telephone Patent Litigation. 





The impending legal struggle between the American Bell 
Telephone Co. and the Overland Cv. was referred to re- 
cently in these columns, when we published the first news 
given as to the proceedings in New Jersey and Pennsyl- 
vania. The subjoined statement, dated 12th inst., now 
comes from Harrisburg, Pa., with regard to the progress 
of the suit: ‘‘A short time since the Bell Telephone Com- 
pany applied in the Circuit Court of New Jersey at Trenton 
for a preliminary injunction against the Overland Tele- 
phone Company, to restrain the latter from using the 
Baxter patent, which is said to be an improvement upon 
the telephones now in use. The Bell company alleges that 
the Baxter improvement is to be applied to the Bell tele- 
phone, thus making an infringement upon the latter’s 
patent. The case was before the court last week, at which 
time the judge refused to grant the. injunction, and gave 
the Overland company 10 days’ further time to take and 
present affidavits favorable to its side. The Overland 





company, through its attorneys in this city, have been 





engaged since last Friday in taking affidavits in support 
of its case. The Overland company contends that Bell was 
not entitled to a patent for his telephone, because Daniel 
Drawbaugh, of Cumberland county, discovered and put 
into practical operation a telephone long before the time 
at which Bell avers he invented his telephone. The affi- 
davits taken are mostly those of the persons who were 
witnesses on behalf uf Drawbaugh in the suit pending be- 
tween the People’s and the Bell companies. The line of 
argument will probably be that, as Drawbaugh first in- 
vented the telephone, Bell was not entitled to a patent 
upon it, and that consequently, even admitting that the 
Baxter improvement is to be applied to the Bell telephone, 
there can be no infrinvgeient of Bell’s patent, because Bell 
was not entitled to a patent.” 

It isnow reported that negotiations are going on be- 
tween the People’s Co, and the American Bell Cv. 
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Threats of Cutting the Wires. 





A Mr. Edward Kearny, of 265 Broadway, gave notice 
by advertisement in the daily papers about a week ago 
that if the telegraph companies did not remove all their 
wires from the roof of 482 Sixth avenue, corner of Twenty- 
ninth street, the wires would be cut. Up to the present 
time, however, he has not carried out his terrible threat. 
He says he is waiting for a change in the weather. Supt. 
W. C. Humstone, of the Western Union Co., states that 
the wires do not belong to the company, and General 
Manager W. H. Eckert, of the Metropolitan Telephone 
Co., bas ascertained that the wires are none of his. It has 
been suggested that probably the obnoxious lines belong 
to the American District Messenger Co. Mr, W. H. Schutt, 
acting superintendent of that company, says : ‘‘ There are, 
I should think, very nearly 5,000 miles of house-top 
wires in this city. Down town, where the wires are the 
thickest. a man can almost walk on them as he would on 
a pavement. We always pay for the privilege of putting 
a wire on a man’s house, and the permission is absolutely 
necessary forus. If the people want the district service 
they must allow the wires to be put on their roofs. How 
else could we reach houses in the centre of blocks? We 
always pay attention to complaints whenever any are 
made. Our linemen are instructed never to go on a man’s 
roof unless they have permission, and a sharp workman 
will get around a building, nine times out of ten, without 
infringing on any one’s rights. Of course, we have no 
right to invade a man’s premises. He can give a reasona- 
ble notice and cut our wires if they are there contrary to 
his wishes.” 

It is noticeable that with 5,000 miles of wires in every 
direction overhead, only one man thus makes himsclf 
conspicuous by complaint of them. In Brooklyn a few 
property owners on Court street have given notice by ad- 
vertisement that the wires stretched over their houses are 
a nuisance, and that ‘ said nuisance must be abated and 
moved without further notice.” Reports with respect to 
the abatement appear to be unaccountably delayed in pub- 
lication. 
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The Trusteeship of the Bear Patents. 


Mr. Simeon J. M. Bear is known as an inventor of de- 
vices for the conveyance of intelligence by electricity. In 
the Autumn of 1878 he and other inventors pooled their 
patents and put them into the possession of Daniel H. 
Craig and Horatio G. Angle, as trustees. These trustees 
bought certain other privileges and took in Thomas Wal- 
lace as their co-trustee. Wallace was one of the three 
incorporators of the American Rapid Telegraph Company. 
He and his fellow-incorporators bought from Craig, 
Angle, and himself all the rights, privileges, etc., held by 
the latter three as truste*s. agreeing to give for them 
20,000 shares of American Rapid stock. They then sold 
the property to the American Rapid Telegraph Company 
for its entire capital stock of $3,000,000, represented by 
30,000 shares of a par value of $100. After that company 
had been formally organized, it made a certificate for 
20,000 shares of its stock to be delivered to Trustees Craig, 
Angle and Wallace for distribution among the bene- 
ficiaries under their trust. This certificate was not de- 
livered, but, it is said, was canceled, with the assent 
and connivance of the trustees. Mr. Bear, on behalf of 
himself and other beneficiaries, sued their trustees and the 
American Rapid Telegraph Company. 

Judge Macomber, holding Supreme Court, Special Term, 
decided on the 13th that Trustees Craig and Wallace— 
Angle being now dead—had not carried out their trust, 
and must be removed from their posts, and that the 
American Rapid Telegraph Company shall pay over to 
their successors 20,000 of its shares, to be divided among 
Bear and the other beneficiaries under the trust. 

90 6 . 

MEXICAN TELEPHONE INTERESTS.—A dispatch from the 
city of Mexico says: A concession for ap opposition tele- 
phone company in the federal district has been granted to 
Juan Gutierrez, a friend of Messrs. Delaro and Haines. 
As it would be hopeless to institute another exchange it 
is believed that this movement and that ot the Mexican 
Central Telephone Company are simply intended to make 
trouble for the Mexican Telephone Company. The latter 
holds until April 12 the rights reported as acquired from 
the former military districts. 








280 


THE ELECTRICAL WORLD. 


De. 22, 1883 











A Representative American Electrical Manufactory. 
(Continued from page 277.) 

lamps of very bright colors. The effect produced when 
this is lighted is grand. It seems hke an arbor covered 
with golden vines and blooming with morning-glories. 
These panel pieces can be applied to ceilings as well as to 
walls and prove very desirable where the ceilings are not 
high enough to receive large chandeliers. 

Fig. 8 is an ornamental reading lamp, of which the firm 
make many varieties. Fig. 9 is an ornamental “ reflecting 
sunlight,” very rich and tasty ia design. The number of 
lights around the canopy may be varied from 6 to 16 and 
inside the reflector from 6 to 60, according to the size of 
the fixture. Our large engraving shows another form of 
reflectors of this description in old gold and cut glass 
which is very rich. There are also a number of designs of 
chandeliers with prism reflectors, and among these some 
beautiful sunlights for theatres. Among the interesting 
novelties we should mention a ‘‘tish globe” fixture, in 
which the lamps are submerged in a fish globe suspended 
by an artistic fixture. The heat evolved by the lamps is 
so trifling that it does not annoy the fishes in the least. A 
fixture with lowering light is also worth mention. 

The show-counter in the centre of the show-room is cov- 
ered with a whole bric-d-brac of novelties. Pedestals with 
reflectors—some of these reflectors are of polished metal 
and others are of porcelain. Some ‘are parakolic, in- 
tended to project a beam in one direction, for use on thea- 
tres, ships, etc. Otbers are simply conical or concave, and 
merely disperse the rays of lights. There is a variety of 
foot-light appliances for theatres, guarded lamps, with 
corrugated tin reflectors for steamship berths. and 








Fia. 10,—BERGMANN AND HAID BATTERY. 


even head-light and side lanterns. There was 
even a common house lantern containing an Edison 
lamp, to which the current was conveyed by a long flexi- 
ble cord. By way of demonstration of the advantages of 
this electric lantern, it was thrown down on the floor and 
even kicked, and yet it continued to burn brightly. 

An oil lantern, specially one using kerosene oil, would 
h:ave likely resented such rough treatment by exploding. 

One of the most novel applications of incandescent lights 
to the decoration of show windows consisted in a flash 
light standard. This was a bouquet of hammered brass 
carrying four lights of bright contrasting colors, namely, 
purple, blue, red and green. On either side was a pedestal 
light, one giving a white pink light and the other a light 
green light. The current supplying these lamps actuated 
by a derivation a small motor placed under the 
counter. This motor worked a commutator by 
which the current was transferred alternately from 
one pair of lamps to another, and thus flashes 
of variegated hue were constantly reproduced. The small 
umbrella-shaped canopy fixture shown near the ceiling in 
our large engraving is also intended for snop window or 
shop entrance decoration. 

We have not space to follow further our description of 
the beautiful objects to be seen in this exhibition, 
which shows, better than imagination could picture 
it, the capabilities of the incandescent light as a 
factor of decoration and ornamentation. We have 
said and shown enough of them, however, to vindi- 
cate the reputation of American manufacturers for taste 
and skill. The incandescent light is a good theme 
for the designer and the artisan—a theme which inspires 
rather than restricts the search after new forms and com- 
binations, suggesting applications that could not be thought 
of in illumination by gas—and we are glad to find that it 
is being studied ns earnestly and as successfully on this 


side of the Atlantic as on the other. 
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ELecTRic Motors IN AERONAUTICS.—In a communica- 
tion to the Aéronaute, President D. Napoli, of La Société 
de Navigation Aérienne, compares the weight of steam 
engines and electric motors for use in aeronautics. For 
ten hours’ work the weight of fuel and water required for 
the engine would be about 3,527 lbs., taking it at 20h. p., 
whereas the weight of the motor and its supplies would 
only be about 3,087 lbs. Then the weight of the engine 
itself, which may be anywhere from 250 to 400 per cent. 
heavier than its supplies, has to be considered as well. 








The International Electrical Exhibition. 

Great interest is already shown in the International Elec- 
trical Exhibition which is to be held at Philadelphia in 
September, 1884, under the auspices of the Franklin Insti- 
tute of that city. As we have already announced, Congress 
has given it official recognition, and permission has been 
granted for the importation of articles for exhibition free 
of duty. Preparations are already being made by electri- 
cians, inventors and capitalists in this country and Canada 
to show to the best advantage any and all inventions and 
applications with which they are connected, and it is ex- 
pected that some interesting electrical apparatus will be 
sent from Europe. 

We take pleasure in presenting to our readers, in this 
issue, the general classification of the proposed exhibits. 
It isa masterly piece of work, reflecting great credit on 
those who took the trouble to arrange it; and it ought to 
be accepted as a perfect nomenclatory survey of the whole 
field of electrical science. We can but hope that the ex- 
hibition will fill up this outline in a manner more than 
satisfactory to its organizers, doing honor not only to them 
and to this country, but advancing the interests of elec- 
tricity as they have never been advanced before. With 
the brilliant examples of Paris, London, Munich, and 
Vienna before us as incentives, no effort should be spared 
to render the exhibition perfect and the occasion memor- 
able. 

Section I. Production of Electricity.—Class I. Ap- 
paratus for Electricity of High Electromotive Force. (1.) 
Frictional Electrical Machines. Electrostatic Induction 
Machines (Holtz, Téppler-Holtz, etc.) Electrophores, Ley- 
den Jars and Condensers. (2.) Induction Coils. Hydro- 
Electric Apparatus. Geissler Tubes. Class lI. Voltaic 
Electric Apparatus.—Voltaic Batteries(Single and Double 
Fluid.) Gravity. Constant. Gas Batteries. Dry Piles. 
Battery Accessories (Elements, Couples, Exciting L'quids 
for Batteries, Porous Cells, Battery Jars, Binding Posts 
and Clamps, Devices for Maintaining Constancy of Batte- 
ries, Devices for Coupling Batteries ) Class III. Thermo- 
Electric Apparatus.—Thermo-Electric Batteries. Class 
IV. Magneto-Electric Apparatus. Machines for Blasting, 
etc. Explodeis. Machines for Testing Circuits. Class 
V. Dynamo-Electric Apparatus.—Dynamo-Electric M4- 
chines and Accessories. Direct and Alternating Currents. 
Are Light Machines. Incandescent Light Machines, 
Plating Machines. Telegraphic Machines. Field Magnets. 
Arrangement and Disposition of Field. Series-wound 
Magnets. Shunt-wound Magnets. Shunt and Series- 
wound Magnets. Multiple Coil-wound Magnets. Magnet 
Cores, Construction and Ventilation of. Pole Pieces, 
Shape and Proportions of. Armatures.. Construc- 
tion of Cores. Devices for Ventilating or Cooling Cores. 
For Preventing Induction Currents in Armatures. Insula- 
tion of Cores. Arrangement of Armature Coils. Connec- 
tion of Armature Coils. Ventilation of Armature Coils. 
Commutators.—Disposition of Commutator Segments. 
Insulation of Segments. Devices to Avoid Short-Circuit- 
ing of Commutators. For Automatically Oiling Commu- 
tators. For Removing Wearing Segments of Commuta- 
tors. For Avoiding Sparks in Commutators. Air-blast 
Attachment for Commutators. Brushes or Collectors.— 
Construction. Devices for Controlling Position of 
Brushes. Automatic Electric Governors for Brushes. 
Non-Automatic Governors for Brushes. Machine Bear- 
ings.—Journals, Boxes, Oil-cups. Devices for Preventing 
Heating of Shafts. Special Devices for Dynamo-Electric 
Machines.—Devices for Turning out Lights. For Changing 
Character of Current Furnished by Machine. For Prevent- 
ing Injurious Effects of Short-Circuiting of Macbines. 
Class VI. Mechanical Motors.—Steam, Gas, Water, Heat 
and Wind Engines, 

Section II. Electric Conductors.—Class 1, Telegraph 
Wires.—Poles, Insulators, Cleats, Material and Tools em- 
ployed. Class 2, Telephone Wires and Cables.—Devices 
for Avoiding Effects of Induction in Telephone Wires, For 
Decreasing Space Occupied by Telephone Wires. Erecting 
of Telephone Circuits. Materials and Tools Employed. Class 
8. Electric Light Circuits.—Devices for Erection, Mainten 
ance, and Insulation. Class 4. Undergroand Conduits for 
Electric Conductors.—Devices for Avoiding Injurious In- 
duction in, or by, Conductors. For Laying Wires in Con- 
duits. For Removing Wires fiom Conduits. For Carrying 
out Loops from Conduits. Subways for Electric Conduc- 
tors. Class 5, Sub-Marine Cables.—Construction of Cables. 
Apparatus for Laying Cables. Class 6. Insulating Mate- 
rials for Conductors,—Methods of Applying Insulating Ma- 
terial. Braiding Machines. Machines for Wrapping Wires. 
Apparatus for Manufacture of Cables, Class 7. Electri- 
cal Joints and Connections. 

Section I1J.—Measurements.—Class I. Measurements of 
Dimensions.—Standards and Gauges. Class II. Measure- 
ments of Speed, Force and Energy.—Speed Counters. 
Pressure Indicators. Dynamometers, Absorption and 
Transmission (Differential, Belt, Spring, Scale or Balanced 
Lever). Calorimeters, Class III, Electrical Measure- 
ments.—Resistance—Resistance Coils (Rheostats, Shunts 
and Bridges). Electroimotive Force—Standard Cells, Elec- 
troscopes, Electrometers. Current—Galvanometers and 
Multipliers. Electro-Dynamometers. Capacity—Standard 
Condensers. Induction Balances. Commercial Galvano- 
meters—Ohmmeters. Voltmeters. Ampéremeters. Cou- 
lombmeters. Aceessory Apparatus-—Keys for Change of 





Polarity. Keys for Timing, Discharge, etc. Class IV. 
Photometric Measurements.—Photometers (Shadow, Disc, 
Dispersion). Standard Candles, Balometers, Carcel Lamps. 

Section IV.—A. Applications of Electricity. Appara- 
tus Requiring Electric Currents of Comparatively Low 
Power.—Class I. Electric Telegraph.—Morse System. 
Duplex. Quadruplex. Multiplex. Harmonic. Needle. 
Recording. Autographic. Printing. Relays. Repeat- 
ers. Cut-Outs. Switch Boards. Lightning Arresters. 
Pole Changers. Class II. Apparatus for the Electrical 
Transmission of Sound.—Telephones and Microphones. 
Transmitters.—By varying Electrical Resistance. Micro- 
phone Transmitters. Metallic Powder Transmitters. Solid 
Contacts. Solid and Liquid Contacts. Magneto-Electric 
Transmitters. Electro-Magnetic Transmitters. Thermo- 
Electric Transmitters. Electro-Static. Receivers.—Micro- 
phonic Receivers. Electro-Magnetic Receivers. Electro- 
Motographic Receivers. Electro-Static Receivers. Ap- 
paratus for Central Stations. Automatic Exchange Sys- 
tems for Telephonic Communications. Electro-Magnetic 
Call Bells and Signals for Telephones. Devices for, Main- 
taining the Secreey of Telephonic Dispatches. Telephonic 
Relays. Repeatersand Transmitters. Protection against 
Lightning and other Injurious Electric Currents. Photo- 
phones and Radiaphones. Class III. Fire and Burglar 
Alarms.—Class IV. Annunciators.—Class V. Electric 
Clocks and Time Telegraphs.—Electrical Devices for Set- 
ting Hands. Moving Hands. Regulating Clocks. Strik- 
ing Clocks. Winding Clocks. Electric Time Locks. 
Class VI. Electrical Registering Apparatus.—Chrono- 
graphs. Apparatus for Counting, Recording or Register- 
ing Votes. Fares. Sheets in Printing. Gallons of Water 
Pumped. Temperature. Pressure. Rain Fall. Time. 
Course and Velocity of Ships. Speed of Railway Trains. 
Deep Sea Soundings. Velocity of Streams, etc., etc: 
Class VII. Electric Signal Apparatus.—Signals for Rail- 
roads. Block Systems. Automatic Electric Railway 
Signals. Street Crossings at Grade. Signals for Height 
of Water in Boilers. For Testing Airin Mines. For Tem- 
perature. Thermostats. Electrical Steam Whistles. Other 
Signals. Class VIII. Electro-Medical.— Voltaic Induction or 
Faradic Apparatus. Voltaic or Galvanic Battery Apparatus. 
Téppler-Holtz Machine, or Franklinic Appliances. Thermo- 
Electric Appliances. Medical Electrodes (Laryngeal, 
Aural, Urethral, Sponge, etc.) Chain Piles. Electro- 
Cautery or Galvano-Cautery Apparatus. Electroly- 
tic Needles. Electric Probes and Explorers.  In- 
duction Balances for Surgical Explorations. Elec- 
tric Illuminators for Medical Explorations. Class IX. 
Applications of Electricity to Dentistry. Class X. Appli- 
cations of Electricity to Warfare.—Torpedoes. Electric 
Signals for Gunnery. Firing Guns by Electricity. Electric 
Targets. Class XI. Applications of Electricity to Mining 
and Blasting. Class XII. Applications of Electricity to 
Spinning and Weaving. Class XII{. Electric Traps and 
Snares.—Traps for Animals. For Birds, For Fish. Class 
XIV. Applications of Electricity to Paeumatic Apparatus. 
Class XV. Applications of Electricity to Musical Instru- 
ments.—Electrical Organs. Class XVI. Applications of 
Electricity to Writing and Printing.—Electrical Pens. 
Type-Setting Machinery. Class XVII. Electrical Toys. 
Class XVIII. Electrical Conjuring Apparatus. Class XIX. 
Miscellaneous Applications of Small Currents. 

Section IV.—B. Applications of Electricity.—Apparatus 
Requiring Electric Currents of Hizh Power, Class I. 
Electric Illumination.—Are and Incandescent Lighting. 
Arrangement and Distribution of Circuits.—Insulation of 
Circuit. Safety Devices in Circuits. Switch-Boards. De- 
vices for Hanging Lamps. Chandeliers and Brackets for 
Electric Burners. Arc-Lighting Lamps. Switches on 
Lamps, Automatic and Hand, Direct and Shunt Magnets 
in Lamps. Clutches for Holding Carbon Rods. Dash Pots 
for Lamps. Devices for Preventing Vibration of Lamps. 
Carbon Holders, Devices for Securing a Proper Align- 
ment of Carbons. Devices for Moving Globes to Secure 
Facility of Introducing Carbons. Automatic Cut-out De- 
vices for Preserving Continuity of Circuits. Double Car. 
bon Lamps. Multiple Carbon Lamps. Jablochkoff Can- 
dies. Lamp Frames. Devices for Insulation of Frames. 
Focussing Lamps. Globes and Shades for Lamps. Gene- 
ral Construction and Shape of. Transparency, or Trans. 
lucency of. Lamp Hoods.—For Protection against Weather 
or Fire. Mirrors and Reflectors for Are Lights. 
Carbons for Are Lighting. — Materials Employed 
for Carbons. Grinding Apparatus for Carbons. Hydrau- 
lic Presses used in Manufacturing Carbons. Ovens Used 
in Baking and Re-baking Carbons. Processes for Electro- 
Plating Carbons. Incandescent Lighting.—Carbon Fila- 
ments for Electric Lights. Preparations of Material for 
Filaments. Substances Used for Filaments. Preparation 
of Incandescing Filaments.—Methods Employed for Car- 
bonization. For Driving-off Occluded Gases. For Insur. 
ing Uniformity of Electrical Resistance. Electrical Test- 
ing of Filaments. Leading Wires.—How Cemented to Fila. 
ment. How Secured to the Enclosing Glass Globes. Glass 
Globes for Incandescent Lamps.—Peculiarities of Construc- 
tion; how Exhausted, Sealed and Protected against Leak- 
age. Light-Houses.—Lamp Focussing. Flashing Lights. 
Fixed Lights. Apparatus for Removing Lamp Instanta- 
neously. Dioptric Apparatus for Electric Light Plants. 
Sub-Marine Lighting. Applications to Sub-Marine Explo- 
rations, Fishing, etc. Electric Illumination of Buoys. Lo- 
comotive Head-Lights. Class II. Electro-Metallurgy — 
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Processes. Electrotyping. Copying and Duplication of 
Cvins, Medallions, Works of Art, Natural Objects. Of 
Letter-Press; Engravings ; Music, etc. Electro-Plating.— 
Electro-Deposition of Metals on Metals; on Ceramic Wares; 
on Textiles, Fabrics, etc. Galvanic Etching. Materials, 
Tools and Machinery Used in Electro-Metallurgy. Materi- 
als for Cleansing and Preparation.—Acids, Alkalies, various 
Scouring Agents. Materials for Molds. —Wax (and Compo- 
sitions thereof), Plaster, Stearine, Fusible Alloys, 
Gutta Percha, Gelatin, and Compositions thereof. 
Materials for Lining Vats, etc. Stopping-off Var- 
nishes. Materials for Deposition, Embracing Anodes.— 
Metallic Salts Used in Electrotyping and _ Electro- 
plating. Alloys specially prepared to Deposit on. 
Materials for Finishing Electro-Coated Produets.—For Col- 
oring Electro-Gilded and Piated Wares; Gilders’ Wax; Or- 
molu Colorings; Dead Lustre Mixtures, etc. Mechanical 
Appliances and Machinery.—Scratch-Brushes and Lathes- 
Cutting, Buffing and Polishing Wheels. Depositing Appa- 
ratus and Vats, Suspending Frames and Appliances for 
Keeping Goods in Motion, Plating Balances for Weighing 
Amount of Metal Deposited, Frames and Devices for Sec- 
tional Plating. Electrotyping Machinery, such as Mold- 
ing Cases, Black-Leading Machines, Toggle and Hydraulic 
Moulding Presses, Building Irons and Furnaces, Case-Fill- 
ing Tables, Backing Pans and Stands, Saw Tables, Planing 
and Shaving Machines, etc. Finished Products.—Electro- 
types of Letter Press, Engravings, Music and other Ma- 
terials to be used in Printing. Electrotypes of Coins, 
Medals, Artistic Objects. Electro-Gilded and Plated 
Wares of every descriytion. Nickel-Plated Wares. Other 
Electro-Coated —Products, exhibiting the Deposition of 
Brass and Bronzes, the Platinum Metals, other Metals not 
Enumerated. Printing Rollers. Textiles. Ceramic Wares, 
etc. Class III. Other Applications of Electro-Chemistry. 
Processes. Electrolytic Analysis.—Refining of Metals.— 
Treatment of Metallic Ores and Compounds on the Metal- 
lurgical Seale. Miscellaneous Applications to Chemical 
Technology, embracing the Subjects of Bleaching (Ozone) 
Nascent Hydrogen, Dyeing and Printing of Textiles, Food 
Products, including Wines and Liquors, etc.). Apparatus 
and Machinery. Finished Products of Electro-Chemistry. 
Class IV. Storage Batteries and Accumulators.— Varieties 
of Electrodes or Plates. Preparation of Electrodes. Meth- 
ods of Charging Batteries. Secondary or Polarization 
Batteries. Class V. Electric Motors.—Transmission of 
Power.—Devices for Varying Speed. For Reversing Mo- 
tion. For Increasing Power. Electro-Dynamic Rail- 
roads. Class Vi. Electro-Magnetic Brakes. Class VII. 
Miscellaneous Applications of Large Currents. 

Section V. Terrestrial Physics.—Class I. Atmospheric 
Electricity.—Apparatus for Measuring Atmospheric and 
Potential. Lightning Rods and Protectors; (a) fur build- 
ings, (b) for ships, (c) for oil tanks and powder magazines. 
Class If. Terrestrial Magnetism.—Specimens of Lode- 


Stone. Varietiesof Permanent Magnets. Magnetic Needle 
and Compasses. Binnacles for Mariner’sCompasses. Dip- 
ping Needles and Circles. Declination Theodolites. Mag- 


netometers (Magnetic Torsion Balances). Class III. 
Apparatus Used by Governments for Weather Signal 
Stations. 

Section VI. Historical Apparatus.—High Electromotive 
Force. Voltaic Electricity. Thermo Electricity. Magneto 
Electricity. Dynamo Electricity. Electric Telegraphs. 
Electric Motors. Electric Lighting Apparatus. Telephone, 


Microphone, Radiaphones and Photophones, Miscel- 
laneous. 
Section VII. Educational and Bibliographical. Class I. 


Educational Apparatus, Class II. Bibliographical. 
——___——oe @ 0+ ei 


Buffalo Electrical Society. 
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A large and interesting meeting was held by the Buffalo | 
Electrical Society at their rooms, on the evening of the 7th 
inst. Mr. William Finn delivered an able and instructive 





lecture, Ulustrated as heretofore with drawings ard suit- 
able electrical apparatus, his theme being the laws govern- 
ing electricity. He demonstrated the fact by theory and 
experiment that static electricity resides upon the outside | 
of all conductors, and offered convincing proofs that resi- 
dents in houses covered with a network of wires are | 
exempt from danyer from lightning. Heretofore the | 
lecturer has merely shown and explained the presence of | 
frictional electricity. On this occasion he illustrated and | 
explained the methods used for determining its force by | 
means of Coulomb’s torsion balance. Additional appa- | 
ratus is being procured as occasion demands and each suc- 
cessive meeting adds to the interest manifested. 


THE TELEGRAPH, 


M. J. H. OAKES has been appointed manager of the 
Canadian District Telegraph Company of Montreal. 

CHOOSE YOUR Own Timé.—St. John, N. B., has three 
time standards, with an hour’s difference between the rail- 
way and telegraph clocks. 

THE Rurus HatcH Svuits.—The suits of Rufus Hatch 
against the Westera Union,American Union, and Atlantic 
and Pacific Telegraph Companies and the directors of the 
Western Union Co. in the Superior Court, have been 
discontinued. 











FoR THE SAKE OF CABINET HARMONY,—Some persons 


who pretend to know say that Postmaster-General Gresham 
is in favor of postal telegraphs, but that for the sake of 
harmony in the Cabinet he made the views expressed in 
his report coincide with those of the President’s message. 
Pliancy of this kind is not shown in Judge Gresham’s 
record. 

WESTWARD THE PostaL Houps Its Way.—News comes 
from St. Louis, Mo., that the Postal Telegraph Co, has 
stretched across the bed of the Mississippi a cable which 
connects it with the East. The company has nearly com- 
pleted its line between that city and Chicago, and the 
assertion is repeated that it will begin operations at the 
beginning of the new year. 

CaRL SCHURZ AND THE ‘*EvENING Post.”—Mr. Carl 
Schurz has dissolved his editorial connection with the 
Evening Post. It is a well-known fact that his wishes and 
opinions were disregarded when that journal so zealously 
and so erratically espoused the cause of the telegraph com- 
panies against the strikers. The occasional articles in 
favor of the employés are attributable to his pen, and are 
gratefully remembered by the fraternity. 

Lizut. Swirt’s Boox.—This work has already met with 
remarkable success. We publish on page 288 a few opin- 
ons of the book received from those who have ordered 
copies. They show that “ The Practical Telegrapher ” is 
what its title indicates it to be-—a thoroughly practical work, 
written by a practical telegrapher and teacher, in easy and 
simple language for practical men. It is undoubtedly a 
book that every American telegrapher should_have. 

THE INTERNATIONAL TELEGRAPH Co.—A dispatch of 
the 15th from Ottawa, Ont., says that the International 
Telegraph Company, of Toronto, have given notice that 
they will apply to Parliament for an act of incorporation, 
with power to construct and work telegraph and telephone 
lines throughout Canada and Canadian waters, with all 
necessary powers to buy, lease or amalgamate with any 
other telegraph or telephone company, and all other usual 
claims or privileges necessary for a company with such 
objects and purposes. 


THE TELEPHONE, 


THE SALE OF THE PIONEER Co.—We mentioned last week 
the sale of the Pioneer Co., whicb has had control of the 
Boston and Lowell extra-territorial business, with the 
New England Co., on the basis of one share of Pioneer 
stock for four of New England. The Boston Herald says : 
The Pioneer is a three-wire line between the cities men- 
tioned, built in 1878, and doing a profitable business, Its 
capital was $7,200, and it was held by nine gentlemen, who 
had e'ght shares each. Several attempts have been made 
to purchase it, but without avail untilthe present. On the 
basis of 60 for New England stock the sellers realized 240 
for Pioneer, and the original capital appreciates to $17,280. 

THE TELEPHONE INTERFERENCE.CASES.—A dispatch from 
Washington, of the 15th inst. says: The arguments by 
counsel for Voelker & Irwin, Alexander Graham Bell, 
Thomas A. Edison, Gray & McDonough, parties to the 
celebrated telephone interference cases which were begun 
on Tuesday last before the board of examiners-in-chief of 
the Patent Oftice were concluded to-day by Roscoe Conkling. 
The decision of the examiner of interference was, it will be 
remembered, in McDonough’s favor in what are regarded 
as some of the most important claims in the telephonic 
patent. An appeal was made from this decision by Voelker 
& Irwin, Bell, Edison and Gray to the board of examiners- 
in-chief, who have spent the past week in listening to argu- 
ments by their counsel. 

THE BLAKE TRANSMITTER,—The illustration and descrip, 
tion of the Blake Transmitter, in the new book by Lieut. 
Swift, called *‘ The Practical Telegrapher,” and advertised 
elsewhere in this issue, are undoubtedly the clearest that 
have ever been published on this subject. An entire chapte: 
of the book is devoted to the telephone—including instruc. 
tions as to finding and removing troubles, construction of 
a telephone line, etc. Chapter II., on Batteries; Chapter 
III., on the Construction and Equipment of Lines; Chapter 
VI., on Submarine Cables; Chapter VIII., on Electrical 
Testing, and Chapter IX., on Mechanical Tests of Wire, 
should be read by every one who wishes to push himself 
forward in the telephone business, Although the book 
contains 189 pages and 108 illustrations, and is handsomely 
and very substantially bound in full cloth, the price, post- 
age prepaid, is only $1.50. 


THE ELECTRIC LIGHT. 


THE EpIson LIGHT IN KNOXVILLE, TENN.—Mr. A. S. 
Kissell has introduced the Edison light at Knoxville, Tenn. 
He began his work by a contract with the Southern Car 
Works Co., and on the 8th inst. a successful exhibit was 
made of the light in their building and offices, in the 
presence of the ofticers of the car company, the Mayor 
and Board of Aldermen of the city, the railroad ofticers 
and a number of citizens. The beautiful light gave great 
satisfaction. 

AT LOWELL, Mass.—The Middlesex Electric Light Co. 
at Lowell, Mass., has an actual service of 250 lights, and 
has orders for more on its books. Another 25-light dynamo 
will be put in operation at once. The first quarterly divi- 
dend of two per cent. is payable January 1st. The directors 
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are Alderman Fifield, Charles R. Kimball, J. A. Knowles, 
Jr., W. P. Burbank, Geo. L. Huntoon, Edward P. Dennis, 
W. A. Ingham, L. N. Downs, of Lowell, and A. R. Rich- 
ardson, of East Billerica. 

PATENT OFFICE PROCEEDINGS.—In the case of Jabloch- 
koff vs. Brush, with regard to the secondary battery as 


| applied to the electric light, heard before the examiner of 


interferences, the interference has been dissolved. Brush 
established by evidence that the device had been in public 
use forover two years. In the case of Crompton et al. vs. 
Brush, also respecting secondary battery, in which the 
plantiffs relied on a foreign patent, a decision has been 
given in favor of Brush. An application has been refused 
to extend the time for taking testimony in the cases of 
Keith, Shaw, and Brush vs. Faure, and Keith, Shaw, 
Maloney and Brush vs, Faure. 


A FIRE CAUSED BY ELECTRIC LIGHT WIRES.—Fire Mar- 
shal Sheldon has made an investigation of the origin of 
the fire caused by electric light wires at No. 121 Fulton 
street, occupied by Wynkoop & Hallenbeck, on the even- 
ing of the 8thinst. He reported asfollows: An electric 
light wire of the United States [lluminating Company was 
resting upon an iron wire attached to a window-sill in the 
second story of the building and upon the end of a pro 
jecting pole used for advertising purposes. The insulation 
of the wire was chafed off. The current passed the guy 
wire to the window-sill, where it came in contact with a 
telephone wire and passed to the telephone box in the 
building, burning it out, and thence to the telephone sta- 
tion at No. 198 Broadway, doing some damage there. 


THE CONSOLIDATED Co, OF MAINE.—The annual meet- 
ing of this company was held on the 12th inst. at Portland, 
Me. The Consolidated company was organized last sum- 
mer, and adopted the American system of electric lighting. 
Operations were commenced on September 1, and the 100 
light station at Old Orchard Beach, which was built by the 
American company last summer, was acquired. A 150 light 
plant has been completed in Portland, and is now in suc- 
cessful operation and earning a profit far in excess of the 
expectations of the directors when the company was or 
ganized. The plant will soon be increased to full 200 light 
capacity, as the business is rapidly increasing. The con- 
tract made with the American Electric and Illuminating 
compaay of Boston for the construction of a 200 light sta- 
tion in Lewiston is nearly completed, and it is expected 
that 100 lights will be turned on in Lewiston and Auburn 
this week. The following directors were elected for the 
ensuing year: Hon. Franklin J. Rollins, collector of inter- 
nal revenue: Payson Tucker, general manager of the East- 
ern & Maine Central Railroad: Charles R. Milliken, William 
A. Wood, George A. Thomas, D. W. Coolidge, Elias 
Thomas, all of Portland: Hon. Jos. R. Bodwell, of the 
Bodwell Granite Company, Hallowell; Hou. George C. 
Wing, Aubura; Henry Staples, Old Orchard; William A. 
Cromwell, of the Lake Shore & Michigan Southern rail- 
road; Silas Gurney and Edward H. Goff, of Boston, 
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MISCELLANEOUS NOTES 


STOCK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted as follows on Thursday, at the 





Electric, Manufacturing and Miscellaneous Stock Ex- 
change, and at the Stock Exchange : 
BID. ASKED. 

TELEPHONE. 
American Bell Telephone................... Hy 175 
EAT BORER TOONS... cs cecccceccccedescsene 98 99 
peas i = iss side cs so Dhaene cock 100 105 
Cepstral WaGPIOO isis 0 icc centeadevescatiee 115 - 
GS) re ee kp : 15 
sss + agate laws ead Cee 5 10 
I iy Sas Fie wares sich diet be ure: Cia eae 37 50 
NI RNG 5. os Jens ehikees a oe maes aare aaa 90 100 
New York and New Jersey................ 85 ae 
New York and Pennsylvania,.............. ‘re 72 
a a 65 70 
SA ry oe RR as! 1 7 
SCLC, CHRTOORT EET ee 5, 734 
Cine drs ebue toss s9600+deameenathadee 10 17 
Southern New England..................6. 180 190 
INN 5 cle. d's'G 0s 0: 0:4 0860 00 mla Se eae 100 110 
DIOR URGE © u:5:5 6 od cume'e va nleencaahe we 95 125 
MINI 6 in €n.6 bay '06's 00 been adedtamen ee 134 13 

TELEGRAPH, 
Commercial Telegram, pref................ 125 
Postal Telegraph (stock).............eeeeee. 4,90 5.13 
Postal Telegraph Bonds with stock......... coe 45 

ex. ae A eee 85 15 
Postal Telegraph (new Co.)................: 14 5 
Western Union Telegraph.................. 76! 76% 
Bankers and Merchants’ Tel............... ; 119% 
Mie ee fs cio cae ne disoantuctene 62 68 
American District Telegraph............... in 28 
Mutual Union Telegraph.......... ........ 17 18 

ELECTRIC LIGHT, 

MNO os 5 50s tbe ncic ad qa tea adie | 5 
I Si, ole Siduigiisn ad 5 fade kas be cabal we 50 75 
PN a eek wae 50 70 
EN cay car iwan te haes «a uads ibs dha vanacak jace 90 
Ri 3.§ SUeRee. Sia ivcdhs Cosacaseine 140 145 
Ne EE ORE 28 55 
SE I oa tadet bert oek ec vceeecé ie 100 cad 
AN Se ee te ceak eeeua 10 28 
NS Es la as cdininns dunia niga be head Sis 35 
NOOO ok «us canna galieale aedec¥e 10 28 
STR ao as Pia ad 0s 6c Kew vanwn senate den vs visita 9214 
ES EN oe eRe 109 115 
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Wet Hay THE Cavuse.—The break in the train wire 
near Mariana,on the Gould system, says the St, Louis 
Globe-Democrat, has been located after much trouble. 
Repeated testings failed to indicate the spot till it was 
discovered that a wet straw from a wet bale of hay in the 
freight depot in some way connected two of the wires that 
were carried under the floor. The next agent who reports 
a break will probably be asked ‘‘if he has any wet hay in- 
his warehouse.” 


CHEAPNESS AND EXCELLENCE HAND IN HanpD,.—The in- 
variable remark made by those looking over Lieut. Swift’s 
new book, ‘‘ The Practical Telezrapher,” is: ‘‘ How reason- 
able the price is fur such a book!” Thisisso. The book 
contains 189 peges and 108 illustrations, and is printed on 
heavy, fine, tinted paper and unusually well bound, yet the 
priee is only $1.50. ‘* Pope’s Modern Practice,” which up to 
this time—-outside of Presvott’s—has been the only stand- 
ard American work on the subject, has been sold at $2 a 
copy, although it has neither so many pages nor so 
many cuts. The price of Pope has now, however, been 
reduced to $1.50, and it is a good book, though, of course 
~-being written in 1871--it is not up with the times in 
many of the important applications of electricity. In our 
book publications, as in the papers, we have endeavored to 
furnish the best information at the most reasonable price, 
and this may accouut for their popularity. 


CAR PROPULSION BY FAURE ACCUMULATORS.—It is stated 
that when the Continental Hotel, Paris, was recently 
lighted up by electricity for the first time, under the Faure 
system, the stored electrical evergy was carried to one of 
the doors of the hotel ina curt. In afew :»oments com- 
munication was established with the candeiabra in the 
largest room on the first floor, in the presence uf some 300 
guests. 
ance :fleiward madeatrip tothe Arcde Triomphe and 
back in a tramcar that was propelled by electricity sup- 


plied from the same accumulators. In this way a test was 
made of the availability of the power stored. 

Tue Dart Moror.—The electric motor which was placed 
on the Saratoga, Mount McGregor and Lake George Rail- 
road by the Daft Company has been repaired and is now 
said to be running satisfactorily on the road. The road 
has been closed for the season as regards passengers, but 
negotiations are now in progress for equipping it with 
three electric motors, which wil be ready for-the opening 
of business next May. In connection with the experi- 
ments ‘made with the motor on the road on the 15th inst. 


tricity run off to a saw-mill near by. 
was dragging an 18-ton car up the heavy grade of the 


tiicity in the mill. 





BUSINESS NOTICES. 
A. V. MESEROLE’S ELECTRICAL APPARATUS.—Mr. A. V. 
Meserole, 22 New Church street, New York, has issued a 





he sells. The pamphlet is liberally illustrated and the 


intending: purchaser to know at once whether a certaia 
article enumerated will suit him. Our opinion is that he 


Mr. Meserole’s stock. 
THE U,S. MuTUAL ACCIDENT ASSOCIATION.—This asso- 








tasteful catalogue and price list of electrical apparatus that | 





descriptions are so miuute and accurate as to enable any | 


must be hard to please who cannot satisfy his wants from | 


dent of the company is Charles B. Peet, of Rogers, Peet & 
Co., and Mr. James R. Pitcher is secretary. Application 
blank will be forwarded to any address, and on its return, 
filled up and accompanied by $4, a policy will be promptly 
mailed. 


Epson’s STEAM RECORDING GAUGES.—We have more 
than once called attention to the high merits of the Edson 
Steam Recording and Alarm Gauges. A very interesting 
exhibit is now made by Mr. M. B. Edson of the gauge, in 
front of his establishment, 77 Liberty street, New York. 


| One gauge records the pressure of water in the city’s dis- 


wires were connected with the track and a current of elec- 


While the motor sure of steam in the pipes of the N. Y. Steam Co. for heat 


mountain, 83-inch boards were being sawed out by elec- | 


tributing pipes in the street, and the other shows the pres- 


and power purposes. The gauge has been tried in bun- 
dreds of works, factories, offices, etc., and is invariably 
found to give satisfaction in filling the claims made for it 
by the inventor. Where it is used the danger of explosion 
and fire is minimized and prevented. 


LITHOGRAPHING, TYPE-WRITING AND AUTOGRAPHIC MAN- 


| USCRIPT is a specialty which Messrs. Katte & Humphrey, 


49 Cedar street, are enabled to furnish to all classes of 
businesses and trades, at rates within the reach of all. 
They will furnish prices with samples on application or 
by mail. We recommend to electricians desirous of 
studying short-hand and type-writing an interesting little 
pamphlet on the subject, by F.S. Humphrey, of the firm 
of Katte & Humphrey, 49 Cedar street, stenographers, 
tpye-writers and lithographers. It is full of valuable hints 


_and information, and will remove misconception from the 


| ciation has literally leaped into popularity, and its mem- 


| bership is increasing daily at an unparalleled rate. On 


|January 1 the membership fee is to be increased to all 


| 


The Presi- 


substantial benefits offered should not delay. 


minds of many. The firm give lessons in phonography, 
orally or by mail, and also give instruction in the use of 
the type-writer. They offer special terms in connection 
with the purchase of the machines from them. The 


Many of (he persons who witnessed this perform- | whose applications have not been received before that | advice given as to the best means of pursuing a course of 
date, so that those intending to avail themselves of the study is very sound. 


It is that of a practical, experienced 
man. 














THE “ELECTRICAL WORLD’S” 


ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


ALL THE PATENTS MENTIONED BELOW ARE DATED DEC. 4, 1883. 


Cireuit-Closer for Burglar Alarms; James 
Tamelloe;, Of DORGey FIRB Fee ec oscc cs ccc vevawees 289,665 
This is a rotating circuit closer consisting of a disc of insu- 

lating material having on its periphery a short curved strip of 

metal that touches two contact springs when the dise is turned. 

Two pins projecting trom the disc limit its movement. 

Circuit-Breaker and Lightning-Arrester for 
Electric Circuits ; J.W, Dyer, of Philadelphia, 

Pa., Assiguor tothe Automatic Current Pro- 

tector and Electric Manufacturing Com- 

Pany ......+--+- Terre ssevcavesesenserscsececes 289,630 | 

‘bis instrument is interposed in a line and acts as a lightning 
arrester and as a circuit breaker, to be operated by beavy cur- 
rents such as proceed from dynamos. 


Electric Lighting Apparatus; N. S. White, of 
Canton, Mass 289,590 | 
A wire gauze envelope surrounds an incandescent lamp to pre- | 

vent ignition of inflammable or explosive vapors should the lamp 

be broken. The improvement is intended for use in places where 
the atmospbere is filled with inflammable dust or vapor. 


Incandescent Electric Lamp; Robert J. 
Sheehy, of New York City.........ccccssccce.es 


289,436 | 





| 
| 


| 





The illuminating conductor or filament in this lamp is inclosed 
in a curved tube of glass, the filament traversing the axis of the 
tube. The advantages claimed for this construction are: De- 
creased liability tu breakage, owing to the equalized effect of the 
heat ; greater efficiency and approximately equal illumination 
in all directions. 

Electric Conductor ; Sumner Tainter, of Wash- 
RU, Bh Gos eine ead obdae aks nko led boc n eee 289,725 
This is a compound conductor comprising an insulated central 

conductor enveloped in one or more folded metal strips, and 

having the spaces between the folded strips and central insulated 
conductor filled with paraffine or similar material. 

Electric Annunciator; A.C. Palmer, of Utica, 
Bis Ska Side an kaon 0 ce Ge be SORTA A a4 + earn eain 4 anise 289,552 
The improvement relates to annunciators for hotels, burglar 

alarms, &c., and it consistsin a novel arrangement of the indi- 

eator. 





| office and connected with a second circuit. 





'Thermo Electric Battery; A. K. Eaton, of 
Meme, FOr eS S A 5 oo oo roe oe Cacspsbind osvcnanes 289,631 






































This invention is based upon the fact that a current may be 
geverated from electrodes of the same material, under ditter. 
ent molecular conditions. The elements in this thermal pile consist 
of chilled and unchillediron. A A are the soft iron eJectro-positive 
elements, and B B are the chilled iron electro-negative elements. 
A complete battery consists of a number of such groups of 
elements as are shown in the engraving. 

Electro Motor; C. A. Jackson, of Lawrence, 

Mass., Assignor of one-half to D. F. Robinson, 

EP PELE 289,540. 289,541 

The motor operates by step by step mechanism. An armature 
lever carries pallets working in an escape wheel. On the scape 
wheel shaft there is a commutator disc, arranged with suitable 
contact springs to make and break the circuit at the proper inter- 
vals to produce the necessary vibrations of the armature lever. 


Electric Burglar-Alarm ; James Tomney, of 
eC. 8. ARR ee 289,470. 289,471 


A galvanometer placed in the alarm circuit is located in the 








Any change in the 
resistance in the main circuit deflects the galvanometer and | 
causes an alarm. 
Electric Annunciator; Frederick Happers- 
OO, WE I is ows ca na siete nce 05 cnccccce 289,411 
This patent coversa novel and ingenious arrangement of an- 
nunciator drops and device for replacing them after they have 
been exposed to view. 
Insulator; N. Rousseau, Chicago, Il., Assign- 
or of one-half to James W. Brennan, of 





The object of this invention is to provide an insulator which | 
will better guard against the escape of the cnrrent than others | 
in use, and which will better sustain the ends of a divided wire. 
It has two storm shields and two grooves for wire, one groove 


being located between the two shields. 
Lightning-Arrester ; J. W. Dyer, of Philadel- 
»hia, Assignor to the Automatic Current 
2rotector and Electrié Manufacturing Co. ..280,629 
Automatic mechanism grounds the circuits upon their becoming 
overcharged, and automatically reinsulates the ijine after the 
excessive charge is grounded. 





| 


| B on the frame 7, but may withdraw 
SRD SI ecco cas citerectcs sense cates vesse 289,449 | the 


| 
} 
| 


| 


| making connections at the telephone central office. 


Process of Making Electrodes; Willard E. 
Case, of Auburn, N. Y 289,386 
An element for secondary batteries is made by meltiog lead and 
stirring it until it becomes cooled to a plastic condition, 
and then, while in a plastic condition, pressing the lead into a 
mold of suitable shape. 


| Telephone System; C. A. Jackson, of Lawrence, 


Mass., Assignor to D. F. Robinson, of same 
place 289, 
This patent covers an improved method and apparatus for 


58 
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Thies wire is composed of a core wire and a series of tubular sec- 


| tions secured together at their extremities and drawn into one 


continuous wire. 

Safety Device for Electric Arc Lamps; Elihu 
Thomson, of New Britain, Assignor to the 
Thomson -Houston Electric Company, of 
Connecticut 289,580 
The engraving shows the application of the invention to a 
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clutch or clamp lamp. The frame 7 and the guides for the car 
bon are free to move vertically, either by their own weight, or 
by the action of a spring, bus are normally restrained from 
moving by a catch or detent A, which engages with a projection 
: from engagement with 
— of the safety magnet 
guides are release@ a_ sprin 
F pulls them down forcibly through the Ron oda 
tion of the piece P. The spring F also acts tha 
piece Pand projection a to pull the lever L down forei 
to hold it down, thus producing a complete disengagement of the 
carbon-feeding devices. The spring F prevents the re engwge 
ment of the lifting or feeding devices. The magnet M is-enerr- 
gized by the closing of contacts K, connected witin the fred 
regulating lever L, and arranged to close circuit 9. containing 
the said magnet and derived from the main circuit, whenever an 
abnormal or dangerous increase in the length of the are occurs 
and allows the lever to recede to an abnormal extent. ©: all 


projection by the 
» When the frame or 
the 
and 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 
advertisement in 


The Electrical World. 
Pride Fraleigh & Kyle ttectrefans ana Con- 


tractors, 23 and 25 Dey Street, New York. 


EVERY THING 


Relating to ELECTRICITY for sale, and Electrical 
work done. J. F. FAIRMAN, Cooper Union, N. Y. 


Telegraph and Electrical — 


Medical Batteries, PPLI! Sacis, Expert- 

mental Work, and fine brass castings. Send for 

catalogue C. E. JONES & BRO. Cincinnati, O. 
It is important to us that you mention this paper. 


ONSULTING CHEMIST AND ELEC- 
TRICIAN.—Analysis of all commercial and 
technical products. Investigations made on al' ques- 
tions bearing on electrici‘y. Full information and 
rices mailed free on app.ication. JAMES H. STEB- 
BINS. Jk... B., F. C. 5., 117 Pearl St.. New York. 




















THK HARBERT 


THLEPHO N E! 


For Private Lines. vat’d. Agents Wanted. Un- 
questionably the Best. Price per set, $5.00. Pat’d 
Wire. Late Improvements. Circulars free. Edw. 
E. Harbert & Co., 159 La Salle St , Chicago, Ill. 
Rheumatism, 


0 be I Neuralgia and 


Nervousness, Send for circular. 
Cc E. JONES & BR Cincinnati, 


It is important to us that a this paper. 

SHORTHAND writers are paid better Salaries 

than any other clerical position. 
Young men have only to learn Shorthand to make it 
asure source of profit. Thorough instruction by 
mail. Send stamp for circulars and specimen of 
writing. W. W. HULTON, stenographer, Pitts- 
burgh, Pa, 





French Bat 
for the cure o 


Ohio. 








M USIC WITHOUT A TEACHER! 

ES / Soper’s Instantaneous Guide 
to keys of piano and organ. Price $1. Will 
teach any person be ar 20 pieces of music in 
one day. ou couldn’t learn it from a teacher 
in a month for $20. Try it and be convinced. 
Sample copy will be mailed to any address on 
receipt of 25 cents in stamps by HEARNE & 
CO., 178 Broadway, New York. 





COMPETENT MAN WANTED, 


TO MANAGE AND DEVELOP A PROM- 
ISING BURGLAR ALARM BUSINESS, 
IN A LARGE SOUTHERN CITY. 


Address, stating Terms, Experience and Ref- 
erences, 
PRESIDENT, 


Care THE ELECTRICAL WORLD. 


Complete Catalogue of Electrical Works will 
be sent to any address on application. 
Importer of Opera, Field and Marine Glasses, 
Telescopes, Barometers, Thermometers, Etc. 
EK. W. WAGNER, Manufacturer of 


ELECTRO-MEDICAL APPARATUS. ~ 
’ Specialty, Gaiffe’s System Pocket Batteries (ay 


ae 





0) daca a 






Tolm mtreet, 


36 


New York. 





NOW READY j 


ELECTRICITY, MAGNETISH AND 
FLECTRO-TELEGRAPHY, 


A Practical Guide for Students, Operators and 
Inspectors, by 


THOMAS D. LOCKWOOD, 


379 PAGES. PRICE, $2.50. 


With 158 Illustrations. 


D. VAN NOSTRAND, 


Publisher, 23 Murray and 27 Warren Sts., N. Y. 


SPIRAL 
TELEPHONE WIRE. 


FOR LONG AND SHORT DISTANCE 
TELEPHONING. 


Patents allowed April 24 and July 25. 
Address 


AMERICAN SPIRAL TELEPHONE 
WIRE COMPANY, 


43 MILK STREET, 
BOSTON, MASS. 





JUST PUBLISHED. 
Fully Illustrated. Price, $3.00. 


PHILIP REIS: 


Inventor of the Telephone. 


A Biographical Sketch, with documentary | 
testimony, translations of the original papers of | 
the Inventor and contemporary publications. 
By SILVANUS P. THOMPSON. 


PATENTS. 


A. M. PIERCE, 


OFFICE, 82 ASTOR HOUSE, 
NEW YORK CITY, 


SOLICITOR OF AMERICAN AND 
FOREIGN PATENTS. 


Catalogue of Electrical Books free on application 
Send for my illustrated Circular, a perfect 
fac-simile of Letters Patent, free by mail. Ad- 


E. & F.N. SPON, dress A. M. -PIERCE, 82 Astor House, New 


35 MURRAY STREET, NEW yor x . York City. 


MECHANICAL ELECTRICIAN. 


Electric Bells, Annunciators, Burglar Alarms, 
Fire Alarms, Electric Gas Lighting Apparatus, 


PUT UP AND REPAIRED. 


Apparatus and Material sold separately in any quantity ; also the best and 


cheapest 
‘ MEDICAL BATTERIES, 
For Physicians and Family Use. ‘Send Stamp for Catalogue. 
A. V. MESEROLE, 
22 NEW CHURCH ST., NEW 

















YORK. 


Katte & Humphrey, 
Stenographers and Law Reporters. 


49 Cedar Street, New York. 


We Make a Specialty of Litho- 
graphing, Typewriter and 
Autographic Manuscript. 

SEND FO: SAMPLES AND PRIOES. 


ALL KINDS OF SHORT-HAND R2&- 
PORTING, TYPE-WRITING, 
AND LAW COPYING. 


Having the largest Stenograpbic and Type- 
writing establishment in New York, we have un- 
usual facilities for giving instruction in both arts, 
= and securing positions for pupils when compe- 
tent to fillthem. We have the best method of 
teaching SHORT-HAND BY MAIL IN 
USE. Inclose 12 cent stamp for our 14-page 
pamphlet on ‘‘ Short-hand and Type-writing.” 


The Elestrie Gas Lighting Company 


OF BOSTON, MASS., 


Owns the PITT—TIRRELL—SANDFORD—CUTLER—NORTON—PACKARD—WARREN, 
AND OTHER VALUABLE PATENTS, which cover broadly the popular AUTOMATIC AND 
PENDANT. SYSTEM of lighting gas by electricity, now extensively used in private dwellings, 
public buildings, banks, stores, offices, fire department houses and manufacturing establishments, 
in the leading cities of the country, it being the only practical working system ever devised for 
the purpose. % 

This company is now prepared to furnish to licensed agents a full line of its improved and 
perfected 

















ELECTRIC GAS LIGHTING APPARATUS, 


at reasonable and uniform prices. Its burners are made in a thorough and workmanlike manner, 
by electrical machinists of extensive experience in this line of work, and are warranted as fivst- 
class standard goods. 

As there are infringers making and selling imperfect and unsatisfactory apparatus the public 
is hereby informed that it is not safe to purchase ELECTRIC GAS BURNERS of others than 
the LICENSED AGENTS of this Company. All applications for Licenses, Descriptive Circulars, 
Price Lists, etc., should be addressed to 


THE ELECTRIC GAS LIGHTING COMPANY, 
. NO. 45 MILK STREET, BOSTON, 
LOUIS W. BURNHAM, President and Business Manager. 


NEW DUPLEX TELEPHONE, FOR SHO3T PRIVATE LINES. 


New in Principle ! Scientific in Coustruction ! Perfect in Operation ! 
EXCELS ALL OTHERS FOR PRIVATE USE. 












Seiad and Works Satisfic: 


torily on 
CROOKED LINES. 
100 Rods or Less in lengtb. 


PRACTICAL, DURABLE 
AND RELIABLE. 


A TELEPHONE THAT 


IS A TELEPHONE. |) 


Without Royalty 
Or Rental Fee. 
SOLD OUTRIGHT ! 


a 


| L 


A, 





AND | 
GUARANTEED 1 i EASILY ADJUSTED 
TO BE AS REPRESENTED. . I AND 
ELEGANT IN FINISH. \ cl | OPERATED BY ANY ONE. 
ATTRACTIVE a ns a HM Warranted to be FIRST- 


IN APPEARANCE. Duplex Tel., Style No. 1, $15.00 per set, CLASS in every respect. 


This new Te'ephone works excellently on straight, crooked or zi lines. It gives eaotire satisfaction 
on lines hitherto deemed wholly imoracticable—lines, inieed, over which other instruments will not trans- 
mit a single sound. It overcomes the usual serious objection to Mechanical Telephones and at once takes 
rank as.a worthy rival of the Bell Telephone. It has Ear-phone, Aut »matic Call Attachment, etc’ Com- 
bines thé merits of the Mechanical Telephone with many of the well known advantazes of the Bell Tele- 
phone. Can be easily adjusted in any desired position. Price, $15.00 ° Per Set. Used with patent 
wire, prtoe, 10 cents per rod. Anzle Insulators, 25 cents each. Terms: Cash with order, or C. O. D. 
ACTIVE AGENTS WANTED EVERYWHERE. (2"3en1 Stamp for Lilustrated Circular. 





DUPLEX TELEPHONE 00., No. 5 SOUTH WATER STREET, OLEVELAND, 0. 


LARGE IMPORTED FRINGE CARD 
oraset of four Christmas cards for: 12 
cents in stamps. NATIONAL CARD CO., 159 
West Street, Brooklyn. 


Bell Telephone Stocks 


Bonght and sold by J. 0. SHIRAS, No. 
11 West Third Street, Cinciunati, 0, 


MONEY LOANED ON TELEPHONE STOCKS. 


PRICE REDUCED. 


Pope’s Modern Practice 


OF THE 


Electric Telegraph. 


A HAND BOOK FOR ELECTRICIANS 
AND OPERATORS. 


ELEVENTH EDITION. 


Revised and Enlarged. 





FULLY ILLUSTRATED 
8VvO, CLOTH. 


REDUCED TO $1.50. 


D. VAN NOSTRAND, Publisher, 


23 MURRAY AND 27 WARREN STREET, NEW YORK. 
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A SCIENTIFIC NOVELTY=—The Stu- 


dent’s Electrical Cabinet — Designed to 
accompany Curt W. Meyer’s ** Elementary 
Guide in Electricity,®®» The apparatus will 
illustrate the heating power of electricity by igniting 


gas, ether, alcohol, flirng electric cannon, etc.; will 
electrify any number of persons joining hands, and 
will also illustrate most of the phenomena ef electric 
attraction, repulsion and induction. A_ brillient 


spark, one inch, can be produced, showing the elec- 
tric light in vacuo, and iiustrating the principles of 
lightning. The epparatus will furnish the student 
ample means to perform any known experiment of 
this most amusing scienve. Compl:te Apparatus, 
$15, including Electrical Machine. 

CURT W. MEVER, 11! Dey St., N. ¥. 


RECORDS 
AUTOMATICALLY WRITTEN 


of all variations in Steam Pressure by which the 
DYNAMO MACHINE3:3 may secure uniformity of 
action, only obtainable by use of the 


EDSON RECORDING & ALARM GAUGES. 


Ma, 





Lee eS 
| MEE 
4 ve" ae 


4, See 
s 
« ee 





MASS. | 


PRETENTIOUS UU = =§—'The Only Private- 
RIV ALS] | Line Telephone that 
ECLIPSED. | Overcomes§ Angles’ 


EDSON’S STANDARD GAUGES. 


j 


‘he speed of DYNAMO MACHINES must be uniform 
hart records are the best checks against irregular speed 


placing responsibilty where it belongs. 


THE ALARM Gone, 


by ringing at the boiler, prevents explosion and saves both life anc 





property . 
ana these c 





Used by the Edison Klectric Uluminating Co.; the 
U. 8. Iluminating Co ; the New York Steam Co.: 
the Citizens’ steam and Gas Light Co4 Lun, Mass. ; 
the American Heating and Power Co., New York; 
the Stevens Institute of Technology, etc. 


MADE AND FOR SALE BY THE 
Edson Recording and Alarm 
| Gauge Co., 
77 LIBERTY STREET, NEW YORK. 
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bietenar 7-2 and Electrical 


Medical Batteries, UPPLI) S.. els, Expert- 

merital Work, and fine brass castings. Send for 

catalogue c. BE. JONES & BRO. Cincinnati, O, 
fs important | to us that you mention this paper, 


The Suffolk Electric Mie. Co, 


28 SUDBURY ST.. BOSTON, 


MANUFACTURERS OF 


Electric Bells, Striking Gongs, Annun 
ciators, Burglar Alarms, Push But- 
tons, Switches, Keys, Spark 
Coils, Batteries, Electric Gas 

Lighting, and Special- 
ties of all kinds. 


TELEGRAPH AND TELEPHONE. 
POLES. 
65,000 25 to 60 feet. No. ! Quality. 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F. & P. M., Mack. Div. M.C., P. O. & Pt. 
Austin Railroads. 

Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Prompt delivery. 


HENRY C. RIPLEY, 


EAST SAGINAW, MICH. 


RUOKHO 


Y 
KD 


UT BROS. 


OLA ers 
iN 


itSsocgne 


38 MAIDEN LANE. 


*NE W YORK 
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MITCHELL, VANCE & CO, 
GAS FIXTURE MANUFACTURERS, 


Have added a department for fthe Manufac- 
ture of Electroliers and other fixtures adaptable 


to any system of Incandescent Electric Light- 
ing, also Combination Fixtures for both Gas and 
Electric Light. 





T French Zat 

ONT RIAL: ith “uma sien. 
eumatism, 
Neu 

Send fer circular. 

& “E. JONES JONES & BRO. Cincinnati, Ohio. 





It is important to ust that you mention this paper. 


BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 


17 MURRAY ST., 
REPRESENTED BY 
Cc. EL, BRINKERHOFF. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire 


‘ 











No. 


| N. WY. 


Telephone, Telegraph and Electric Light, 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 





Shtimates and designs furnished upon ap plica- | | 


tion, 


836 AND 838 BROADWAY, 





NEW YORK. 


200 & 202 N. THIRD STREET 
PHILADELPHIA, PA. 


\ 





The Works of the Jno. A. ROEBLING 


Sons Co., at Trenton, N. J., have facil- 


ities for producing large quantities 


Telegraph Wire on short notice. 


The Z 


Belgian system of rolling long lengths o | 
a 


wire rods, and improved methods of o 


Ms 
galvanizing, were first introduced in the vA 
United States at these works. lt insures 


the production of wire with few joints 


aud with a thick coating of zinc. 
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OFFICE & WAREHOUSE 
WTEMOLIBERTY ST; 


NEW YORK. 
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“Prism Battery Complete 


None are Genu 


LECLANCHE a ” BATTERY 


—THE— 


Great TELEPHONE Battery, 


THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD! 


ine without the 
Trade Mark 


PILE:LECLANCHE 


. - Ty aa Y 
on Prisms, Carbon Head, J 


and Cover. 


“ba 
ar 


>A DOPTED BY ALL THE |’ELEPHONE COMPANIES. #< 


Over 500,000 cells now in use in the 


United States and 1,000,000 in Europe. 


Beware of Infringements and Cheap [mitations. 


Price Reduced to $1.65 Per Cell. 


Special Discounts for Quantities of 100 Cells and upward, 


/ 
THE LECLANCHE BATTERY CO., 


Or, L. G. TILLOTSON & CO., General Agents, 


149 WEST 18th STREET, NEW YORK. 


5 & 7 Dey Street. New York. 





GREAT REDUCTION 





JHROME 











IN 


REDDING & 


PRICES. 
We are now selling our full 
sized, nicely tinished, Brass 


lowing prices, by mail, prepaid 
Re tien, with rubber covered 


and KEY LEVER, with perfect 
adjustments for both. 


SEND FOR CIRCULAR. 
CO., 





MANUFACTURERS OF TELEGRAPH AND BLECTRICAL SUPPLIES, 


SO HANOVER STREET, BOSTON, 


ASS. 


Sounders and Keys at the fol-| 


IIIS 9:0 sin 6.4'Viselvie U0 die'e's «'s « 2.75 
Curved Lever Keys............. " .75 
Same instruments, with every- 

thing necessary for a com- 

plete, first-class, complete 

butiit, except glass jar, by 

mail, prepaid Weuae ene ve cases 5.50 
Price for Gem Outfit, consisting 

of a large sized Sounder and 

Key, alarge Cell of Callaud 

Battery, one roll of Oftice 

Wire, Chemicals, ete.......... 3.75 | 
Price for Instrument alone..... 3.00 | 

This is the only low-priced | 
Instrument that has nicely | 
finished BRASS SOUNDER) 


CHARLES WILLIAMS. JR. 


(ESTABLISHED IN 1856) 


109 Court Street, Boston, Mass. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 








Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annunciators, etc. 


Telegraph and Electrical Instruments, 


Batteries, Wire, Insulators, and Tele- 


phone Supplies of every Description. 


DA XS 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 
OFFICE : 





120 BROADWAY, NEW YORK. 


FACTORY : SEYMOUR, CONN, 


KERITE INSULATION should be used on elec 
trical conductors for any of the following 
purposes: 

Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables ; 
Battery, Burglar Alarm, Fire Alarm, Po- 


Office Cables and Lines ; also for 


lice and Submarine Blasting Purposes, 


or for any other operation which requires per 
fect, indestructible and permanent insulation of 
electric wires. 

. A large number of 

ANTI-INDUCTION KERITE TELEPHONE CABLES, 
some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading men connected with telegraphy, tele- 
phony, and electric lighting. 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir WILLIAM THOMSON, the emi- 
nent Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
| A DIPLOMA 


For ‘ Excellence of the Insulation and Dura 
bility of the Insulator.” 





| For Sale by all Dealers in Telegraphic 
Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


INSULATED 


From Pure Lake Superior ~er 
Patent “‘K. K.”’ Insulated Copper and 
49 CHAMBERS ST., N. Y. WOR 


FIREPROOF 


per. 


KS: WATERBU RY, CONN. 


ELECTRIC LIGHT WIRE 


Conductivity Guaranteed. 
on Wire, for Telephone and Telegraph Use. 


18 FEDERAL ST., BOSTON. 








RHODE TSLAND | eee ee or 
Telephone & Electric 


mental W ort and fine brass castings. Send for 
COMPANY, 


catalogue C. E. JONES & BRO. Cincinnati, O. 
PROVIDENCE, R. I. 


Itis <td to us that you mention this paper. 
MANUFACTURERS OF 


WALLACE METCALF. R. G. ANDERSON. 


METCALF & ANDERSON, 
Mechanical, Electrical Engineers 
and Draughtsmen. 


MORSE BUILDING, 140 NASSAU ST. 
Special Inducements Offered in Drawings of 
Mechanical and Electrical Inventions. Work- 
ing Drawings for Machinists and Pattern 
Makers. Foreign and Domestic Patent Office 
Drawings. Tracings, Blue-prints, ete. And all 
styles of Artistic Designing. 


THE BUTLER HARD RUBBER CO. 
Electrical Supplies, |:.. 


33 Mercer St., New York. 


Manufacturers ot 


Sheet Rubber, Rods, Tubing, Ete., 


RUBBER HOOK INSULATORS. 
Key Knobs, Switch oy co 
Magnet Covers, Magnet 
Window Tubes, with oka 
Battery Cells, Battery Syringes, | 
And Specialties of any Requi 
Character. 


J. H. LONGSTREET. 


No. 9 Barolay Street 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF EVERY DESCRIPTION, 
ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 

| AND BATTERY MATERIAL. 


and Gen. Mgr. | Telegraph Instruments for Rail- 


‘Mer. q road Use a Specialty. 


The Providence 
Switch-Boards. 

Breckenridge Jacks. 

Wright Cable Clips. 

Howard Safety Appliance for 
Protection to Telephone Subscrib- 
ers against Lightning or Electric 
Light Currents. 


-Telephone 








DEALERS IN 


ELECTRIC APPLIANCES OF EVERY 
DESCRIPTION. 


MANUFACTURERS AND CONSTRUCTORS OF 


LIGHTNING RODS UPON SCIENTIFIC 
PRINCIPLES. 


LICENSEES OF 


The ‘Time Telegraph Company 


OF NEW YORK, 
FOR THE NEW ENGLAND STATES. 


Enargetic Men With Capital Wanted, 


TO FORM LOCAL PLANTS IN TERRITORY 
NO! YET DISPOSED OF. 


Correspondence solicited from inventors, or 
parties having electrical novelties, with a view 
either to purchase or introduction as agents. 


HENRY HOWARD, Pres. 
Cc. T. HOWARD, Treas. 
J. W. DUXBURY, Sec. 
F, H. GARDINER, Asst. 





i 


~ ROBERT PITCAIRN, Treasurer. 
Vice President and General Manager. ASAPH T. ROWAND, Secretary. 


HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO 


PITTSBURGH, PENNA. 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 


AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


tay” Plans, estimates and detailed descriptions, together with references to apparatus in prac- 
tical operation, will be furnished upon application. 


Office and Works, Corner Fayette Street, 


GEORGE WESTINGHOUSE, Jr., porn 
C. H. JACKSON, 


"7 








Garrison emer and Daquesse Way. 


ELECTRICITY! 


EVERY FAMILY SHOULD HAVE ONE OF 


& DR. JEROME KIDDER’S 
» Electro-Medical Apparatuses 


: THEY ARE THE BEST, owing to the Sim- 
: Physi of Operation, Durable Construction and 
= Physiological Qualities of Eiectricity they pro- 

duce, 


DISEASES CONQUERED ! 
THE ENEMY ROUTED! 


Why cutter oo the effects of Rheumatism, Gout, Neuraigia, 
pew gr spepsia and Nervous Diseases, when you can 
=%= procure th bys y positive eradicator of diseases and promoter 

= of health ? 

Our superior Electro-Medical Apparatuses have stood the 
test, and are pronounced invaluable as remedial agents. 

The public should be on their guard against the many so- 
ealled Electric Belts, Bands, Armadillos, Brushes and Gar- 
ments, as they are made to deceive the public, and not for 
their so-call Electrie Currents. 

To distinguish the genuine from the spurious, send for a 











THE MUSICAL CASKET. 


INCLUDING 4 TUNES. 


Plays any tune, any one can operate it, the 
tone is as rich and melodious as a Parlor 
Organ, and iscapable of being changed in 
Volume, Expression, and time, at the will of the 
operator, thus combining the precision of Me- 
chanical Music with the expression and varied 
style of the Performer—features that no other 
instruments of this class possess, The Music 
Stencils are all on Rollers within the Case, All 
of the Most Popular airs can be obtained for the 
Casket at trifling Cost, 


PRICE ONLY S10. 
A WONDERFUL INSTRUMENT. 


We Guarantee Satisfaction and War- 
rant every Casket’ Sold. Agents 
Wanted. Send for Sample instrument (Price 
$10) and terms of agency. Send 2 letter 


stamps for our 36 page Illustrated Catalogue of 
The Latest SELF- PLAYING Musical sade: Musical Instruments. 


ADDRESS 

J. R. HOLCOMB & CO. (Atwater Buildine) , 
CLEVELAND, O. 
| TELEGRAPH WIRE. TELEPHONE WIRE. 


‘WASHBURN & MOEN BANUFACTURING COMPANY 


WOnC Ras Se MASS. 





Mention The Electrical World, 











| 
| 





ESTABLISHED 1831, 
16 Cliff and 241 Pearl Street, New York. 


CAPITAL $1,500,000. 


215 Lake Street, Chicago. 
This Company having given careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, and especially with reference to the conditions necessary to highest electric 


conductivity, does not hesitate to recommend this class of its products as unequaled in that par. 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE 


and anticipating at an early day the great demand that would exist for that article, they have 
adopted and se 9 age! coatele methods and appliances for the production of Telegraph as wel 
| as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 


| PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
a (In connection with the DoUBLE SIEMENS FURNACE). 
All Wire made by this Company for Telegraph or Telephone parposes is thoroughty tested 
before shipping, with regard to Conductivity, Tensile and Torsion strength, as well as Elongation. 


we any and terms for Telegraph or Telep one Wire—Plain, Oiled or Galvanized—given upon 
cation. 


| ap Li 
x. R.—The qualities known as extra Best (E. B. B.) and Rest Best. (RB. B.) 3. B.) kent constant] y in stock. 





THE AMERICAN BELL TELEPHONE COMPANY, 


WwW. AH. FORB@S, President. W.R. DRIVER $ T:evsurer. THEO. N, VAIL, General Manager. 
GROUND Line This Company, owning the Original 





| 





Patents of Alexander Graham Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and rn acca. 5 except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
pany, the American Speaking Telephone 
Company, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses, 

This company desires to arrange with 
persons of responsibility for establishing 


District or Exchange Systems, 


in all unoccupied gine f similar to 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic 
required to act as licensees 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for. business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


purposte, for which instruments will be 
eased for a term of years at a nom nal 
rental. 

This Company will arrange for telep one 
lines between cities and towns where Ex 
change systems already exist, in ord:r to 
afford facilities for personal communi- 

cation between subscribers or customers 
of such systems, 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


Boston, Mass. 

















pereann are 
r the pur- 








No. 95 Milk Street, 








co y of the * Eléctro-Allotropic Physiology,"’ mailed free. 
Fr dress JEROME KIDDER MANUFACTURING 
820 Broadway, New York City, 


” 


All persons using Tele phones nok not licensed by this Com 
they are liable to seeneeece: ome for damages for inf: 
ingly to 


y are bereby respectfully notified that 
ted accord- 
to the full extent of ° 


nt, and will be prosecu 
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THE BISHOP 


GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 


SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 
America of 

PURE GUTTA-PERCHA INSULATED, 

SUBMARINE, SUBTERRANEAN- AND 


AERIAL TELEGRAPH, TELEPHONE AND 
ELECTRICAL WIRES AND CABLES OF 
EVERY DESCRIPTION. 


Sole Licensees under the Simpson patent for | 
the manufacture of Gutta-Percha Insulated | 
Wires. Have constantly on hand 

and make to order 


GUTTA-PERCHA AND BALATA INSU- 
LATED WIRES FOR ALL ELEC- 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 


WIRES, 
FOR OFFICE, AERIAL, UNDERGROUND 


AND BATTERY USES. 

Also, every variety of Compressed Electrical | 
Cordage—Burglar Alarm, Call Bell and Annun- 

ciator Wires—Electric L’ght and Gas Lighting 

Wires and Cables—Silk, Cotton and Fibre-cov- 

ered Copper Magnet Wires and German Silver 

Resistance Wires—Medical, Switch and Tele- 

phone Cords—Fiexibie Elevator Cables, etc., 

G. P. Sheet for Cable Splices, and every descrip- 

tion of pure 


GUTTA-PERCHA GOODS. 
OUR GOODS ARE FOR SALE BY 
L. G. TILLOTSON & CO., 
5 and 7 Wey Street, New York. 
Send tor Catalogue. 
ADDRESS COMMUNICATIONS: 


W. W. MARKS, Supt., 


420, 422, 424, 426 East Twenty-fifth St., 
Office at the Works. NEW YORK CITY. 





THE 


LAW BATTERY 











SIZE oui ALL, 74 X 444 soune. 
PATENTED. 
THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


SUPPLANTING ALL OTHERS 


With its introduction, Battery Trouble and 
Battery Expense become things of the past. Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all others, 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. No acids. No odors. Great recuper. 
ative power. Nothing to renew except the 
zinc and sal ammoniac; no porous cup, placque or 
prism Fits the standard size battery-box. 

Send for Circular and Schedule of Prices 

Single’ Cells, $1.25. 


Manufactured and for sale by the 


LAW TELEGRAPH COMPANY 


140 Fulton Street, New York. 
WiuuiaM A. CHILDS, Manager. 
Frank SHaw, Engineer. 





TG UIA Globe Electric Light Co, 


15 CORTLANDT STREET, NEW YORK. 


We are now progeete to receive aprlications and furnish estimates of cdst for 
S of 09 NOMINAL CANDLE POWER with DYNAMO. 
lications for the formation of LOCAL SUBSIDIARY COMPANIES. 
ral Commission upon all orders. 


AGENTS WANTED EVERYWHERE. 
Send for Circulars and information to | 


THE UNITED GLOBE ELECTRIC LIGHT CO., 


15 CORTLANDT ST., NEW YORK CITY. 


ARC LIGHTS of 2, 
Also a 
Allow 








THE ANSONIA BRASS 
Pure Electric Copper Wire, 


For Magnets, Telephones, Electric Lights, Ete. 


te SS 





= ? : 
Fire-Proof House and 


19 & R1 CLIFF 


covered with Cotton or Silk. 


Office Wire for Indoor Use 
Wrought Metal Gongs, for Annunciators, Telephones, Etc. Zinc Rods, Battery Copper, Ete. 


NOS. 


& COPPER CO., 


MANUFACTURERS OF 


With H. Splitdorf’s Patented Liquid Insulation, 
LINE WIRE. 
in Electric Lighting 


STREET, NEW YORK, 
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IN THEORY AND PRACTICE ; 


THE ELEMENTS OF ELECTRICAL ENGINEERING. 


BY Lieut. BRADLEY A. FISKE, U.S. N. 


PRICE 


This book commends itself to Electricians and the Students of Electricity, 
because it aims to forma bridge between the many works written on 
of electricity, and the many works written on its practical applications, Its 
practical value will be seen from the following 
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66 DAY IN NEW YORK, AND WHERE 

TO SPEND IT.”—A neat little 48 pp. 
book, illustrated with fifteen engravings of the 
principal buildings, with description of each, so 
the visitor may know ata glance the principal 
places of interest, ‘* where to find recreation 
and pleasure,” the best hotels and restaurants, 
railroad depots, and matters ihtportant to every 
stranger: Sent by imail for 10 Gents, stiff boards 
15 cents, in stamps or postal note. NATIONAL 
CARD CO., 159 West St., Brooklyn. 


HE CONSOLIDATED TELEPHONE CoO. 
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No. 9 Murray Street, New York. 


he Operator, 


A JOURNAL OF 


Telegraphic Literature, News 
and Miscellaneous 
Reading. 


SUOBSCRIPTION, IN ADVANCE, 


Postage Prepaid to any part of the United 
States or Canada. 


ONE DOLLAR A YEAR. 
| W. J. JOHNSTON, Publisher, 


NO. 9 MURRAY STREET, NEW YORK 
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United 
States 
Mutual 
ACCIDENT 
Association, 
820 Broadway, 
N.Y. 





: oe 6 ‘\' 
| INSURES AGAINST ACCIDENTS AT HALE 
| THE RATES OF STOOK COMPANIES. 


$70,000,000 of [usurance in Force. 
Not One Dollar of Indebtedness. 
2,000 Clainss Paid. Not One Unpaid. 


| Membership Fee, $4; Annual Cost About $12 for $5,000 


Accident Insurance, with $25 Weekly Indemnity. 


| $10,000 Insurance, with $50 weekly Indemnity, 
at corresponding rates. 
HOW TO BECOME A MEMBER: 

Write for Circular and Application Blank, 
and when received, fill out your application, in- 
close $4, and forward it to the Secretary at 
New York, on receipt of which a policy will be 
promptly mailed to you. 
CHARLES B. PEET (of Rogers, Peet & Co.), 


JAMES Ro PITCHER, Secretary. 








President. . 
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Fire Alarm, Electric Gas-Lighting Apparatus, Magneto Call Bells, Telephone Exchange Switch Boards, etc. 


EVERY DESCRIPTION. 


4 APPARATUS OF 


AND TELEPHONI 


CABLES, 


AND AERIAL 


UNDERGROUND 


SOLICITED. 


_ 
4 


CORRESPONDENCE 


) Telegraph Supplies. 





CEDAR TELEGRAPH POLES, 


FROM 25 TO 60 FEET IN LENGTH. 


Seasoned ready for immediate delivery. The Largest and Best Selected Stock in Michigan 
We quote prices delivered at any Railroai Saticn in the United States. 


BROWNLEE & OCO,, DETROIT, MICH. 


L.G. TILLOTSON & CO., 


AND 7 DEY ST., NEW YORK, 


The Oldest and Largest Railway aud Telegraph Supply House in America 
ARE HEADQUARTERS FOR EVERYTHING ELECTRICAL. 








«> 


Telephone Supplies. tric Bells. 
Induction Coils. 
Electric Light Supplies. 
Holtz Machines. 


Fire Alarm Supplies. 
PP And Experimental Ap- 


Electric Burglar paratus of Every De- 





Alarms. scription. 


Monitor Call Bell. 
: This is a new and improved vibrating bell, very compact, occupving less space than any othe 
Call Bell. Can be set on a table or bracket, or bung on the wall. Works perfectly in any position 
Bell fine nickel plated. . Base of polished black walnut. With 2% inch bell, $1.75. 

Sent by mail, post-paid, on receipt of price. 


L. G. TILLOTSON & Co., 


AND 7 DEY ST., NEW YORK. 


5S 





Annunciators and Elec- | 


MUTUAL DISTRICT MESSENGER CO. 


OF BOSTON. 
Principal Office, Old State House, State Street, Boston, Mass. 


J. M. Prenperaast, Pres. D. J. Hern, Gen. Man. 
W. H. Sirs, Supt. 
Department for the Addressing and Distribution of Circulars. 
Boston, Nov. 1, 1883. 
NOTICE TO ADVERTISERS AND OTHERS. 


We have in our employ experienced persous to ad- 
dress, fold and envelope advertising matter for dis 


, tribution by mail or by our messengers. 


We distribute Circulars, Handbills, Notices, etc., 
PROPERLY, and at less rate than can be done by any 
other manner, considering the thoroughness of our 
work. 

Special arrangements made for any respectable 
kind of service; well drilled and neatly uniformed 
messengers employed to do the same. Will furnish 
estimates for delivering circulars, etc.. to any city or 
town in Massachusetts. . 

Our rates for delivery in Boston are as follows : 


Per 1,000. 
HANDBILLS, delivered on the street .......... $1.00 
ma gic in the stores........... 1.50 


UNADDRESSED CIRCULARS (in envelopes). .. 
UNADDRESSED CIRCULARS~(in envelopes), 


nus cB Va atest bab wica the crbae 3.00 
ADDRESSED CIRUULARS . .ncccccccccccccces 7.00 
- “1 2,000 to 10,000.... 6.00 

~ ” 10,000 to 25,000.... 5.00 
PAMPHLETS (small), delivered on street....... 4.50 
“ Sy . in houses...... 6.50 
(large) on street ..... 6.00 

ig in houses...... 8.00 


Our price for addressing, folding, and mailing (in- 
cluding envelopes and postage) is $20.00 per thou- 
sand for ordinary circulars of not more than two 
ounces. Special rates on lots above 10,000 and on 
books and other heavy advertising matter. 





THE KERNER STYLOGRAPHIC PEN 


$1.00 


Latest Improvement in STYLOGRAPHIC PENS. 


he market. Ask your stationer for one, or send to 





Flexible Air Tube. ; 
Buy no other, the KERNER is the only PERFECT Stylographic Pen made for the money, and challenges comparison with any $5.00 pen in 


$1.00. 


The Pertection of Action, 


THE KERNER STYLOGRAPHIC PEN COMPANY, 





25 BOND STREET, NEW YORK CITY. 





THE BERGMANN & HAID BATTERY. 
= THE GREATEST OPEN-CIRCUIT BATTERY IN THE WORLD! 


It is 
no Gases. 


Samples sent to dealers and telephone exchanges on application. 





Height 614 inches. 
Diameter, 314 inches. 


BERCMANN & 


Have now succeeded in supplying what has till now been the GREAT DESIDERATUM in Telephone and all open 
circuit work. This Battery is not only 


The Simplest, Cleanest, Most Economical and Most Durable of All, 


but it overcomes all the existing defects of the Leclanché and other forms bitherto employed. 


Send for circular. 


CO. 


Small, Neat, Compact and very Portable, Hermetically Sealed, and Guaranteed to form 
On this account it requires hardly any attention. 


[T WILL LAST MORE THAN TWICE AS LONG as any other. 


PRICE CHANGED TO $1.20, COMPLETE. 


IT IS CHEAPER than any other 


Liberal Discouuts te Dealers 


BERGMANN & CO., 


ELECTRICAL WORKS, 
292 to 298 Avenue B, corner Seventeenth Street, New York. 





PREMIUM APPARATUS. 





ONLY $0.00. 


NOT THE CHEAPEST, BUT GUARANTEED THE BEST. 





——_ 





Cr 


WAT 








THOUT BATTERY, $4.20. 





The PREMIUM APPARATUS AND OUTFIT 
comprises the famous “NEW GIANT 
SOUNDER PERFECTED,” and the ‘‘NEW 
CURVED KEY,” placed upon a splendidly 
polished base, with a cell of Callaud Bat- 
tery, Chemicals, Office Wire, etc., for $5, 
when the money accompanies the crdcr, 

These instruments are the exact size and 
form of those upon which we received the 
highest award at the late Centennicl Ex- 
E hibition over all competitors, and are not 
E the common affairs so generally advertised, 
- which are dear at any price. Everything 
reliable, and so guaranteed, or money 
refunded. 

Since the introduction of the ‘*‘ Premium” 
Instruments we have sold thousands of them, 
and in every instance they have given entire 
satisfaction, whether used for home prac- 
tice or for actual work on lines from | to 
20 miles in length. 


PRICE, COMPLETE OUTFIT, WitH meet AY WOUND FOR LINES 1 to 15 MILES, $5.00. INSTRUMENT 


Cell of Battery, Complete, 80 cents: Premium Sounder, SeparateBase $2.50; Premium Key, Separate Base, $1.75; Premium Apparatus, 


Key and Sounder entirely Nickel plated without battery, $5.20; Complete Nickel-pla 
Sounder, Separate Base, $3.25; Key, $2.00. Money in advance. 


Instruments witbout battery, sent by mail. 55 centsextra. Battery jars cannot be sent by mail. 


Instrument, with battery and vutf.*, $6.005 


All orders will receive our prompt and careful 


attention. To prevent delay in shipment, full shipping instructions with town, county and State should be given, Remittances sheuld be 


made by 
purchasing elsowhere. 


(ESTABLISHED 1867). ¢ 
MANUFACTURERS OF TELEGRAPH 


P. O. money order, registered jetter, draft or express, which will insure safe delivery. 


PARTRICER & CARTER, 


Send for catalogues and circulars before 


INSTRUMENTS AND SUPPLIES, 


No. 114 South Second Street, Philadelphia. 
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WHAT PURCHASERS SAY. | 


Commendations for Lieut. Swift's New Book: 


“Just what | Wanted.” “A Volume of Rare 
Merit.” “The Best Work on Telegraphy 
Published.” “It is the Book | 
Have Been Looking for.” 


THE AUTHOR'S TERSE COMPLIMENT : 
The Book is Excellent---Good Type, Good Paper, Good Binding. 











I think it isa very good work. W. J. D., Springfield, Mass. 
From brief examination, should say that ‘‘The Practical Telegrapher” would be of great 
help to telegraphers, especially to beginners in the practical part of the business. 
W. H.S8., Richmond, Me. 
After careful examination, I find it is the best book on telegraphy published. 
Have recommended it to my friends in the office. B. F. T., 109 State St., Boston, Mass. 
Just received ‘The Practical Telegrapher,” and am happy to say I am very much 
pleased with it. It is just what every operator wants, if he wishes to book himself up 
n the business. It is the book I have been looking for, and [ cannot get along without it. 
H. G. L., Bernice, Pa. 
After a more than cursory examination of Lieut. Swift’s book, ‘‘ The Practical Telegrapher,” 
I sincerely and gladly say, that the manner in which its contents agree with its 
Preface and Index, is highly creditable to both the book and author. It contains in- 
struction that all beginners in the art need. Will do all I can for it. 
H. 8., Green Top, Mo. 
Am very well pleased with it. G. E. H., 
From slight examination, should say it contained much excellent matter. 
L. B. J., Manchester, N. H. 
Swift’s work received. Every telegrapher should cer- 
tainly have a copy. J. C., Huntley, M1. 
I consider it a volume of rare merit, and will cheerfully recommend it asa 
good thing for any one in the service. N. G. W., Canton, O. 
Swift’s ‘‘ Practical Telegrapher” received to-day. Have only made a hasty examination, but 
am sure it is a book which every operator should have. It is comprehensive, and 


yet it is clear enough for all to understand. Will do my best to introduce it in this region 
J. C., Catasauqua, Pa. 


Gloucester, Mass. 


Am well pleased with it. 


Those desiring a thorough knowledge of construction should not be without 
F. L. P., Whitaker, N. C. 


D. B. G., Rondout, N. Y. 

J. A. K., Warren, O. 
It is just what I wanted. C. M. McC., Huntingdon, Pa. 
From what I have seen of it, think it is a very good book. E. F, R., Lexington, Ky. 
Think it is just what any young operator needs to refer to 
F. G. McC., Tower Hill, Il. 
Am well pleased with it. V. G. G., Parker, Pa. 


I think the book meets the requirements of all classes of operators, and I am 
much pleased with mine. A. W.N., Turnerville, Conn. 


E. A, I., Littleton, Mass. 


it. 
Just the thing I wanted. 
A very useful and interesting book. 


Am well pleased with it. 
Also good for line repairers, 


Itisa very interesting and valuable work. 


FROM THE AUTHOR: 


The Book is Excellent---Good Type, 
Cood Paper, Good Binding. 


“THE PRACTICAL TELEGRAPHER,” 


A MANUAL OF PRACTICAL 


TELEGRAPHY AND TELEGRAPHIC CONSTRUCTION. 


BY LIEUT. J. A. SWIFT, U. 8. SIGNAL CORPS. 
189 PAGES. CLOTH. 108 ILLUSTRATIONS. 


$1.50. PRICE $1.50. 








Copies promptly mailed, POSTACE PREPAID, on 


receipt of the price, $1.50. Remit by Postal Note, P. O. 


Order, Draft, Registered Letter, or Express. 


W. J. JOHNSTON, Publisher, 
NO. 9 MURRAY STREET, 


NEW YORK. 


) 





SEEVER & BROWN, 


Designers and Engravers on Wood. 


Bryant Biock, N. E. Cor. Dearborn & 
Randolph Sts., CHICAGO, ILL. 

8. E. cor, Broadway (former] Fifth St.) 
& Olive Sts., ST. LOUIS, MO. 
MECHANICAL AND CATALOGUE WORK 
OUR SPECIALTY. _ 


onsite: Short-Hand Writing 


soroughl, taught by 
situations pro- 


th oe hiy competent. 

-Class stgoegrophers 
Farniabad ffic- 
ials without : re. for 
my services: “Corres- 
eendanee solicited. Cali 
ducen sold. Special in- 
app offe ed are 


railroad office 
Send ty COLLEGE RE. 
PORTER and caligraph circulars to W. G. CHAFFEE, 
Oswego, N. Y. 


VIADUCT MANUFACTURING CO., 


oF 
BALTIMORE CITY. 


WORKS : 


RELAY STATION, B. & 0, B. RB. 


OFFICE : 


CHAMBER OF (COMMERCE, 
ROOMS 29 AND 31. 


This company, in connection with its present 
affairs, will continue the business of the late 


firm of 
DAVIS & WATTS, 
to which it has succeeded, the latter firm having 
dissolved, and Mr. Augustus G. Davis, its senior 
member, ‘having assumed its entire assets and 
liabilities. 

Mr. Davis has transferred to this company (of 
which he is president) 

All Interests of Whatever Nature 
heretofore pertaining to Davis & Watts, 
and will henceforth give his personal super- 
vision to the manufacture of electrical 
goods of every description. 

Having increased facilities and ample 
capital, we will carry a large stock of 


Telephone, Telegraph, Electric Light, 
and American district supplies of all 
kinds. 

Our works are on the Patapsco River, at the 
Relay Station, B. & O. 
dance of water power. 








We carry continually a large stockef Cross- | 


Arms, Pins, Brackets, Insulators and 
Wire (both line, office and electric light), and 
our prices will be found most reasonable. 

We solicit a continuation of the favors hereto- | 
fore extended by customers to the late firm of | 
Davis & Watts, in the assurance that we can | 
and will make it to their advantage 

We have in preparation A NEW ILLUSTRA- 
TED CATALOGUE, which, when ready, we 
shall be pleased to furnish. 


VIADUCT MANUFACTURING CO., A. G. DAVIS, President. 


BOULTON 
CARBONS. 


These carbons are made of the 


BEST MATERIALS, 


and with the latest improved machinery, of 
any required degree of hardness, and can 
be used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 
inch to 1 inch in diameter, varying by six- 


teenths. 


SPECIAL LENGTHS AND SIZES TO 


ORDER. 


A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. 
well to use the 


Those wishing such would do 


BOULTON PLATES. 


Special attention is given to the manufacture 
of all sizes to order. 
Price-Lists and full information furnished on 


application. 





R. R., with an abun- | 





BOULTON 
CARBON WORKS, 


990 PAYNE AVENUE, 














CLEVELAN ND, oO.~. 


(Formerly EUGENE F. PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 


ELECTR 
Magnet Wire, 


IC LIGHT WIRE. 


Patent Rubber-Covered Wire 


Burglar Alarm and Annunociator Wire, Lead-Enoased 
Wire; Anti-Induction Aerial and Underground Cables. 


etc., eto. 


Office and Factory, 67 Stewart Street, Providence, R. I. 


EUGENE F. PHILLIPS, President. 


W. H SAWYER, Secretary and Electrician , 
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ARC S. THE PULLER ELECTRICAL CO 





WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size ol 
arc lights. They are fully equal to the ordinary size lights of other systems, and except jin the amount 
of light are the same in every respect as our other lights. 


Number ;Number Nominal Horse-Power 
of Machine. of Arc Lights. Candle Power. : required. 
5 10 1,200 6 
ee 20 1,200 11 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates. 
We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


by this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
opponents regarding them, which have been so industriously circulated of late, are false in every partic- 
ular. 


THE BRUSH ELECTRIC CoO., 


No. 379 Euclid Avenue, 
CLEVELAND! - - OHIO. 


May 12, 1883. 











Thomson-Houston Electric Co. 


FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYSTEM 


OF ELECTRIC ARC-LIGHTING IN THE WORLD. 


44 EAST FOURTEENTH ST, NEW YORK, 


MANUFACTURERS OF 


Improved Gramme Dynamo-Electric Machines 
for Electric Lighting, and of Electro-Motors. 


7 ed 


x \ a ‘ . 
WAN AL eB 7} Si 
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} e 
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No ~ Hl ~~ a ae 


a . 
Also Wood’s Duplex, Single, Focusing and Semi-incan- 
descent Lamps, Street Lamps and Fixtures and 
all the Appliances of a Complete Arc 
Electric Lighting System. 


For purity and steadiness of light, economy, simplicity and efficiency, the 
system of The Fuller Electrical Company is unrivaled. It needs only to be 
seen to be appreciated. Illustrated descriptive circular sent on application. 
GEORGE D. ALLEN, : 


General Manager. =f 3 H f= 


Excelsior Electric Co., 


66 & 68 DUANE ST., N. Y. 


W. HOCHHAUSEN, 
Supt. and Electrician 








InZZall desirable qualities of Electric Arc Lights the 
THOMSON-HOUSTON SYSTEM has no equal. The 
lights are superior In color and steadiness, and the entire 
apparatus is more economical, efficient and safe, more 
easily managed, and less liable to derangement than any 
other. 


The Thomson-Houston Electric Co. has been awarded the First Prizes for 


The Best System of Arc Lighting and the Best Arc Lamp 


at the Industrial Exposition in Cincinnati. 
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Our Machine occupies the least space. 


ee ee 


requires the least power. 
has no equal in steadiness, 


6 iT) 


é «é 





Principal Office, 131 Devonshire St., Boston, Mass. 


New Illustrated Pamphlet will be sent on application. 


requires no attention. 
Our Lamps are pertect in action as well as ornamental. 
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& “ : SONES & BRO. 
“afis important to us that you Fy oy — is paper. 


THE ELECTRICAL WORLD. Dec. 22, 1883 
=e Lee pomereee= ON TR IAL [ Rake FLEISCHMANN’S 
Sra ey brah Seeks FAL, sree ELECTRIC BELL OUTFIT. 





&O 0. 5&7 B7 Dey st. St. Agenits| fort New tou. | 





— 











PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of electric 
and acoustic telephones. be not ad? yt. nor RUST. RESISTS 
SMOKE, ACTDS and DAM NACITY more than FOUR 
times its weight per mile. 


INSULA' ies OR BARE. 














a5 . ”» T AND CHEAPEST “with Batterv, ete. 
* Dheaphor. Bi tonje. PHOSPHOR-BRO Be TING Co., . ELECTRIC IRON BOX & Send for Circulars. 
; LIMITE SKELETON BELLS, 
512 ARCH ST., PHILADELPHIA, fe MEDICAL SAT- 
Owners of | the U. 8. Phosphor- Bronze Patents. Sole Manufacturers of Phosphor- Bronze ir in the United | States. Wooch au: . A.P.FLEISCAMANN’S 
a ss me giionnge ZARS, ETC. - ELECTRIC WORKS, 
2 z Exper mental work and Elec- | y29gChest St., 
Motors, | The Only Practical eee Philadelphia, Pa, 
Dynamos, | Electric Motors for asthe lian aaa 
Automatic |Family Sewing|/ ‘The Only One-Man Car Mate 
Batteries. | Machines. 





19 EAST 15th STREET, NEW YORK. 
SEANAD STAMP FOR CIRCULAR. 








= 


nus 


Unequalled. 


For Electric Lighting | 
mY [ecete) IOT 





IPPLYCO 





Factory of the Electrical Supply Company at Ansonia, C «. 
MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 


Electrical Instruments, Apparatus and Supplies. 
SOLE MANUFACTURERS OF THE 


‘‘DIAMOND” CARBON BATTERY. 


Perfected, improved and patented. Unequaled for Telephone or Bell Work. 


PRICE, .COMPLETE, $1.25. 
Subject to liberal discount in quantities. 
SOLE AGENTS IN THE UNITED STATES FOR 


Frederick Smith & Co.'s High Grade Galvanized lron Wire 


FROM STOCK IN NEW YORK OR TO IMPORT. 
Cireu) rs and Price Lists free. Correspondence solicited. Mention THE ELECTRICAL WORLD. 


ELECTRICAL SUPPLY COMPANY, 
No. 17 DEY STREET, NEW YORK. 


| Crutches 


| Bend for. 
Free Pamphiet. 






Complete, $2.50, with full Directions. 











ao THEN.Y. APPLEGATE 
cg Rlectric Matting Co. 
Invisible Electric Alarm 
rg 

ae Mags ae Street, 


HL LATELLERCO 





“RAPID”. 
TELEGRAPH 
APPARATUS. 
Complete. $3.75, 
































| The Patent 








The Celebrated Bly Artificial Legs and Arms 

Proneunced 
FIRST BEST 
in U. 8. Gov- 


‘ronment com- “ 

vethive ex- Runs Easily, is Durable and Capable of High 
1mination. 8 Circulars anil indorsements of promi- 
Adopted by | nent railroads sent on application. 

States of Vir- 

zinia, G-or- ‘SHEFFIELD VELOCIPEDE CAR CO., 


Carolina and 
Louisiana. 
Recommend - 
ed by the most 
eminent -sur 
geons. 


Sole Manufacturers, 
Three Rivers, Mich. 





ESTABLISHED 185%. 


PLATINUM. 
AM, RAYNOR, 


GEOR. PULLERK,Suc'r to Dr, D, BLY, Rochester, N. Y, 25 BOND STREET, New York. 


THE WESTINGHOUSE AUTOMATIC ENGINE 


is undoubtedly the most popular Engine in the market for Electric Lightin 
both for Private Lighting and Public Stations. 


at various 
prices, 

















OVER 600 ENGINES NOW IN USE! 
(HINOW Yad ‘dH 002'I ‘S3IVS JOVYSAY 





It bas no equal in sensitive Geverning. 

It occupies the least room, 

It costs the least for Foundations, 

It will run continuously, night and day. 

It creates the least expense for attendance and repairs, 
It belts direct, and avoids Countershafting altogether, 
Its Price is Moderate. 


Send for Illustrated Circular and Reference List, 


THE WESTINGHOUSE MACHINE COMPANY, 


PITTSBURGH, PA. 


Or address, if more convenient, our following Branch Offices : 


94 Liberty Street, New York. 14 South Canal Street, Chicago. 








401 Elm Street, Dallas, Texas. 





